PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 



10-044459 



(43)Date of publication of application : 17.02.1998 



(51)Int.Cl. 



B41J 2/175 



(21) Application number : 09-121014 

(22) Date of filing: 12.05.1997 



(71) Applicant 

(72) Inventor : 



CANON INC 

KOITABASHI NORIFUMI 
HIKUMA MASAHIKO 
IKEDA MASAMI 
HIRABAYASHI 
HIROMITSU 
NAGOSHI SHIGEYASU 
SUGIMOTO HITOSHI 
UETSUKI MASAYA 
MATSUBARA MIYUKI 
GOTOU FUMIHIRO 



(54) LIQUID CONTAINER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To introduce the 
atmosphere forcibly into a communication 
passage at the time of supplying ink by providing 

> — L ., an atmosphere introduction passage to a liquid 

containing chamber as a gap being formed when 
a negative pressure generating member is 
separated from the inner wall of a chamber 
containing the negative pressure generating 
member. 

SOLUTION: A gas for providing an atmosphere 
introduction passage 14 is formed between a rib 5 
at a negative pressure generating member 
containing section 4 and an absorber 3 while 
extending to the vicinity of a gap 8 between the 
end B of rib and the bottom 1 1 of an ink tank. It 
is communicated with the atmosphere through an 
atmosphere communication port 13. When an ink 
9 begins to be fed from an ink supply section and 
the absorber 3 consumes some quantity of ink to 
bring about a predetermined negative pressure in the ink supply section, an ink face is 
formed stably in the absorber 3 thus forming a meniscus between the ink and the 
atmosphere in the vicinity of the gap 8. Consequently, gas-liquid exchange is performed 
quickly between the ink in the ink containing section and the atmosphere at the time of 
supplying ink. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While it is open for free passage through the negative pressure generating 
member receipt room which was equipped with atmospheric air, the atmospheric-air free 
passage section open for free passage, and the liquid feed zone for supplying a liquid to a 
fluid injection head, and contained the negative pressure generating member inside, said 
negative pressure generating member receipt room, and a free passage way It is the liquid 
stowage container for fluid injection heads which has the liquid receipt room which is 
sealing substantially except for said free passage way. In the consumption process of said 
liquid, the oil-level height in said negative pressure generating member The atmospheric- 
air installation way in which the atmospheric-air installation to said liquid receipt room 
for enabling vapor- liquid exchange in said free passage way in the condition of having 
maintained up is more possible than said free passage way as a clearance formed because 
said negative pressure generating member separates from said negative pressure 
generating member receipt indoor wall The liquid stowage container characterized by 
being constituted. 

[Claim 2] Said liquid feed zone and said atmospheric-air free passage section are a liquid 
stowage container according to claim 1 characterized by making the seal by one member 
at the time of the PD. 

[Claim 3] Said liquid stowage container is a liquid stowage container according to claim 
1 characterized by consisting of ingredients which can check the interior by looking. 
[Claim 4] The liquid stowage container according to claim 1 characterized by containing 
the liquid contributed to image formation in said liquid stowage container. 
[Claim 5] Said negative pressure generating member is a liquid stowage container 
according to claim 1 which is the sponge which has not performed heat compression 
processing and is characterized by having compressed the sponge which has not 
performed this heat compression processing, and having contained to said negative 
pressure generating member receipt interior of a room. 

[Claim 6] Said negative pressure generating member is a liquid stowage container 
according to claim 1 characterized by being the sponge which performed heat 
compression processing. 

[Claim 7] The liquid stowage container according to claim 1 characterized by being 
placed between the paths which connect said atmospheric-air free passage section and the 
upper limit of said atmospheric-air installation way by said negative pressure generating 
member. 



1 



Machine English Translation of JP 10-044459 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid stowage container of the 
configuration which can offer the stable negative pressure especially to said fluid 
injection head about the liquid stowage container which stored the liquid supplied to a 
fluid injection head. 
[0002] 

[Description of the Prior Art] Conventionally, as a liquid stowage container (henceforth 
an ink tank) which supplies a liquid (henceforth ink), it roughly classifies into the fluid 
injection head for ink jet recording devices (henceforth a recording head), and the 
following two are mentioned. 

[0003] One has the method with which an ink tank is built in in the body of an ink jet 
recording device, and an ink supply pipe etc. is about in a body from an ink tank, it 
makes it combine with a recording head, and supplies ink. 
[0004] This method becomes what has the big supply system of ink, and the 
miniaturization of the body of equipment and low-cost-izing are difficult. Moreover, 
since the ink in a supply system tends to be disrupted, the regurgitation recovery system 
(device) for raising regurgitation dependability will become large-scale and it becomes 
abundant [ the ink consumption which about / being difficult / and recovery takes too to 
achievement of the miniaturization of equipment, and low-cost-izing ], it leads to the 
problem of processing of waste ink, as a result increase of a running cost. 
[0005] However, the approach for maintaining the stable meniscus in the ink discharge 
part of a recording head can be attained by attaching an ink tank caudad to the location of 
a recording head, and easy and the stable negative pressure are generated for it by the ink 
delivery section of a recording head. 

[0006] The 2nd has the ink tank which maintains the meniscus which contained the 
absorber as a negative pressure generating member in [ whole ] the ink tank, and held ink 
with the absorber, and was stabilized in the ink delivery section of a recording head. This 
general absorption object ink tank method by making ink with a little less absorber than 
the amount of ink in which the maximum maintenance is possible hold, and generating a 
meniscus inside the absorber by the side of the atmospheric-air free passage section Since 
internal negative pressure predetermined by the ink feed zone is generated, by adjusting 
the capillary tube force of an ink tank in consideration of the ink water head difference of 
the meniscus inside the absorber by the side of the atmospheric-air free passage section, 
and the discharge part of a recording head It is possible to maintain the stable meniscus in 
the discharge part of a recording head, and the regurgitation of stable ink is possible. 
However, conventionally, the well-known general absorption object ink tank method had 
few amounts of ink to the ink tank volume (rate of ink relative retention) which can be 
held, and having considered that an ink tank countered and carried out a writing scan to 
the recording paper with a recording head, it had become the technical problem improved 
on the miniaturization of the body of a recording device, and reduction-izing of a running 
cost. Especially, in the ink jet recording device of printing posture good transformation, a 
miniaturization is an important element, the stable internal negative pressure can be 
generated and the method with the high rate of ink relative retention is needed. 
[0007] On the other hand, the spring bag ink tank method using the ink bag energized in 
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the ink tank by means of a spring is indicated by JP,56-67269,A or JP,59-98857,A. 
Although the spring bag method is excellent in the point of it being stabilized and 
generating the internal negative pressure in an ink feed zone using the spring force, there 
are also many troubles, like constraint of the spring configuration for obtaining 
predetermined internal negative pressure and the process which fixes a bag to an ink tank 
become a little complicated, and the rate of ink relative retention becomes small by that a 
manufacturing cost is high and the further thin ink tank. 

[0008] Moreover, the break and the partition ink room ink tank method made to open for 
free passage mutually by the pore in which negative pressure generating is possible are 
indicated by JP,02-214666,A in the inside of an ink tank at two or more ink rooms. The 
partition ink room method of this indication is a method which is generating the internal 
negative pressure in an ink feed zone according to the capillary tube force of pore in 
which the ink room is made to open for free passage mutually. Since a partition ink room 
method can simplify the configuration of an ink tank compared with a spring bag method, 
it is advantageous to an advantageous thing and the configuration of an ink tank in 
respect of a manufacturing cost at a point with little structural constraint. However, when 
the maintenance posture of an ink tank is changed by the partition ink room method of 
the above-mentioned affair indication, it may be in the condition that there is no ink of 
the pore section depending on an ink residue, the internal negative pressure by pore may 
become unstable, ink leakage may occur, and the constraint on ink tank handling is large. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention is made in order to improve 
the technical technical problem in various kinds of ink tank gestalten as mentioned above, 
and a partition ink room ink tank method is improved. And the rate of ink relative 
retention which was excellent in handling nature is high, and there is no ink leakage to an 
environmental variation, a negative pressure property is stabilized and it aims at realizing 
the gestalt of the ink tank which performs ink supply stabilized in the recording head, 
without affecting the regurgitation property of ink. 
[0010] 

[Means for Solving the Problem] The atmospheric-air free passage section which was 
proposed in order that this invention might attain the above-mentioned purpose, and is 
open for free passage with atmospheric air, While it is open for free passage through the 
negative pressure generating member receipt room which equipped the fluid injection 
head with the liquid feed zone for supplying a liquid, and contained the negative pressure 
generating member inside, said negative pressure generating member receipt room, and a 
free passage way It is the liquid stowage container for fluid injection heads which has the 
liquid receipt room which is sealing substantially except for said free passage way. In the 
consumption process of said liquid, the oil-level height in said negative pressure 
generating member It is characterized by constituting the atmospheric-air installation way 
in which the atmospheric-air installation to said liquid receipt room for enabling vapor- 
liquid exchange in said free passage way is possible from a condition of having 
maintained more nearly up than said free passage way, as a clearance formed because 
said negative pressure generating member separates from said negative pressure 
generating member receipt indoor wall. 

[001 1] Moreover, the seal according [ said liquid feed zone and said atmospheric-air free 
passage section ] to one member in the time of the PD is made. 

[0012] Moreover, said liquid stowage container consists of ingredients which can check 
the interior by looking. 
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[0013] Moreover, the liquid contributed to image formation is contained in said liquid 
stowage container. 

[0014] Moreover, said negative pressure generating member is sponge which has not 
performed heat compression processing, compressed the sponge which has not performed 
this heat compression processing, and has contained it to said negative pressure 
generating member receipt interior of a room. 

[0015] Moreover, said negative pressure generating member is characterized by being the 
sponge which performed heat compression processing. 

[0016] Moreover, it is placed between the paths which connect said atmospheric-air free 
passage section and the upper limit of said atmospheric-air installation way by said 
negative pressure generating member. 

[0017] Thereby, it makes it fracture the meniscus in said free passage way whether you 
are stability and Sumiya, and the vapor-liquid exchange with the ink of the ink hold 
section is made to perform good by introducing atmospheric air into said free passage 
way compulsorily using an atmospheric-air installation path at the time of ink supply. 
[0018] 

[Embodiment of the Invention] Drawing 1 is the sectional view showing the condition of 
association of the recording head of the ink jet recording apparatus of this invention, an 
ink tank, and carriage. The recording head 20 in this example is the thing of the Bubble 
Jet which records using the electric heat exchange object which generates the heat energy 
for producing and cheating out of film boiling to ink according to an electrical signal. In 
drawing 1 , by making into positioning criteria the projection 1 1 1-1,1 1 1-2 for positioning 
prepared in the head base plate 1 1 1, all the main configurations of a recording head 20 
are pasted up or stuck by pressure on the head base plate 111, and laminating 
arrangement of them is done, and they change. Here, the vertical direction within a field 
of drawing 1 is positioned by the head positioning section 104 of Carriage HC, and 
projection 111-2. Furthermore, the perpendicular direction of the crossing Fig. of drawing 
i is positioned in a projection, and the notching section (un-illustrating) and the head 
positioning section 104 of this projection 1 1 1-2 so that a part of projection 111-2 may 
cover the head positioning section 104. To the head flexible substrate (henceforth "Head 
PCB") 105 which has wiring which arranged on the edge the pad which it comes to form 
the electric thermal-conversion object (regurgitation heater) arranged on seriate [ two or 
more ], and electric wiring, such as aluminum which supplies power to this, by the 
membrane-formation technique on Si substrate, and receives the electrical signal from the 
main frame, the heater board 113 makes each wiring correspond, and is connected by 
wirebonding. While pressing the slot top plate 112 which really cast the common liquid 
room which introduces ink from the exchange ink tank 1 through the septum and passage 
for classifying two or more ink passage respectively corresponding to a regurgitation 
heater, and is supplied to ink passage, and the orifice which forms two or more deliveries 
by Pori Sail John etc. with a non-illustrated spring on the heater board 113, using 
encapsulant, it sticking-by-pressure-fixes, and closes, and the ink discharge part is 
formed. 

[0019] In order to enable the exchange ink tank 1 and association, while making it 
penetrate to the opposite side of the head base plate 111 through the hole established in 
the head PCB 113 and the head base plate 1 1 1 in this example, adhesion immobilization 
of the passage 1 15 by which the joint closure was carried out to the slot top plate 1 12 is 
carried out in the penetration section at the head base plate 111. Moreover, the filter 25 
for preventing the inflow of the dust to a discharge part, air bubbles in narrow 
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circumstances, etc. is formed in the edge of the side combined with the ink tank 1 of 
passage 115. 

[0020] The ink tank for exchange is combined with a recording head 20 by the 
engagement guide and the pressurization means 103, and when the ink absorber of an ink 
feed zone touches the filter 25 prepared at the tip of passage 115, association is made 
mechanically. Ink association is performed to a recording head 20 after association using 
the recording head suction recovery pump 5015 of the body of a recording device etc. by 
carrying out supply restoration of the ink compulsorily from the exchange ink tank 1 . 
[0021] In this example, since a recording head 20 and Carriage HC being mechanical and 
electrical installation will be made in the same direction while a recording head 20 and 
the ink tank 1 for exchange are combined at the time of engagement by the pressurization 
means, positioning with the pad on a head PCB 105 and the head drive electrode 102 is 
also ensured. 

[0022] A little thick elastic body ring constitutes the ring seal from this example so that 
the backlash of an ink feed zone can be permitted and a joint with an exchange ink tank 
outer wall can be taken width. 

[0023] As explained above, while ensuring positioning with the easy configuration with 
carriage and a recording head, since it was made to equip carriage after combining a 
recording head and an exchange ink tank simply out of a body, exchange actuation was 
able to be made easy at this example by energizing an exchange ink tank, after fully 
combining the exchange ink tank 1 and a recording head 20. Moreover, since it 
constituted from this example so that electrical installation of carriage (body of a 
recording device) and a recording head might also be performed to coincidence, the 
operability at the time of exchange of a recording head and an exchange ink tank is good, 
and it is also good to make high the configuration degree of freedom for making 
electrical installation into a connector connection type etc. separately, and making 
association with positioning of a recording head, and an exchange ink tank into a more 
positive thing. 

[0024] Here, in order to explain the arrangement and actuation of a recording head in the 
ink jet recording device in this example, drawing 4 of a printing posture is used every 
width, and actuation of a recording device is explained. By drawing 4 , a record medium 
P is guided upwards from a space lower part using the plan ten roller 5000, and it presses 
to the plan ten 5000 covering the carriage migration direction with the paper presser-foot 
plate 5002. Carriage HC inserts a carriage migration pin in the spiral sulcus 5004, and 
reciprocates right and left along with the recording surface of the record medium P which 
support engagement was carried out and was guided on the plan ten roller 5000 at the 
slider 5003 arranged in parallel with the leading screw 5005 and leading screw which 
operate as a driving source because itself rotates. Through the drive transfer gears 501 1 
and 5009, a leading screw 5005 is interlocked with the forward inverse rotation of a drive 
motor, and rotation drive control is carried out. 5007 and 5008 are the home-position 
detection means for checking existence [ in this region of the lever 5006 of carriage ] 
with a photo coupler, and performing a hand-of-cut change-over of a motor 5013 etc. 
[0025] An image recording signal measures timing to migration of the carriage which 
carries a recording head, is sent to a recording head, and records by making an ink droplet 
breathe out by the position. 5016 is the member which supports the cap member 5022 
which caps the front face of a recording head, and 5015 is a suction means to attract the 
inside of this cap, and performs suction recovery of a recording head through the opening 
5023 in a cap. 5017 is a cleaning blade, 5019 is a member which makes this blade 
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movable to a cross direction, and these are supported by the body support plate 5018. A 
suction means, a blade, etc. do not need to be this gestalt and it cannot be 
overemphasized that a well-known thing can be applied. Moreover, it is a lever for 
deciding the timing of suction recovery action, and it moves with migration of the cam 
5020 which engages with carriage, and, as for 5012, migration control of the driving 
force from a drive motor is carried out with a means of communication with a well- 
known clutch change-over etc. When carriage comes to a home-position side field, these 
recovery means are constituted so that desired processing can carry out to predetermined 
timing according to an operation of a leading screw 5005 in those correspondence 
locations. 

[0026] Now, then, the example of the ink tank of this invention is explained to a detail. 
[0027] First, the configuration and the principle of operation of the ink tank which serves 
as a foundation of this invention first are explained. 

[0028] (Configuration) As shown in drawing 2 , the body of an ink tank has the opening 2 
for connecting with an ink jet recording head, adjoins the negative pressure generating 
member hold section 4 and this negative pressure generating member hold section which 
held the negative pressure generating member 3 through a rib 5, and consists of the ink 
hold section 6 which holds the ink 9 which was open for free passage through the 
clearance section 8 of the ink tank pars basilaris ossis occipitalis 1 1 . 
[0029] (Principle of operation (1)) Drawing 2 is a type section Fig. when the joint 
member 7 which supplies ink 9 to the ink jet recording head 20 being inserted in the ink 
tank 1 of this invention, carrying out a pressure welding to the negative pressure 
generating member 3, and changing into the condition that an ink jet recording device can 
work. In addition, in order to eliminate the dust in an ink tank, the filter 25 may be 
installed in the edge of the joint member 7. 

[0030] If an ink jet recording apparatus works, ink will be breathed out from the orifice 
of the ink jet recording head 20, and an ink suction force will occur on the ink tank 1 . Ink 
9 passes along the clearance section 8 which is between the ink hold section 6 to the rib 
edge B, and the ink cartridge pars basilaris ossis occipitalis 11, and opens the ink stowage 
6 and the negative pressure generating member hold section 4 for free passage with this 
suction force, is drawn in the joint member 7 through the negative pressure generating 
member 3, and is supplied to the ink jet recording head 20 to the negative pressure 
generating member hold section 4. Thereby, except clearance section 8, the pressure 
inside the sealed ink hold section 6 declines, and differential pressure is produced 
between the ink hold section 6 and the negative pressure generating member hold section 
4. If record continues, the differential pressure will continue a rise, but since the negative 
pressure generating member hold section 4 is wide opened by atmospheric air with the 
atmospheric-air free passage hole 13, air goes into the ink hold section 6 through the 
negative pressure generating member 3 from the clearance section 8 of the rib edge B and 
the ink cartridge pars basilaris ossis occipitalis 1 1 . At this time, the differential pressure 
of Hazama of the ink hold section 6 and the negative pressure generating member hold 
section 4 is canceled. During ink jet record, this actuation is repeated and a certain fixed 
negative pressure is obtained in an ink cartridge. Moreover, except ink 9 adhering to the 
wall surface in the ink hold section 6, since the ink 9 in the ink hold section 6 can be used 
mostly altogether, its ink utilization ratio improves. 

[0031] (Principle of operation (2)) Based on the principle of operation (1) of this ink tank 
mentioned above, the easy model for explaining the principle of operation of this ink tank 
is shown in drawing 10 , and the more detailed principle of operation (2) is described. 
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[0032] In drawing 10 , the ink hold section 106 was equivalent to the ink hold section 6, 
and ink is contained. 102 and 103-1,103-2 are the capillary tubes which expressed the 
negative pressure generating member 3 typically from the functional side, and generate 
negative pressure in an ink tank according to the force of the meniscus. 107 is equivalent 
to the joint member 7, and is combined with the ink jet recording head which is not 
illustrated, this field is a part equivalent to the ink feed zone which supplies ink from an 
ink tank, and is that ink is breathed out from an orifice, and flow Q of ink produces it. 
[0033] This drawing is equivalent to the condition of having consumed ink for a while 
from the ink and the ink hold section in a negative pressure generating member which 
can be supplied, from the condition that the ink hold section and a negative pressure 
generating member were enough filled up with ink, and is in the head in the orifice of a 
recording head, the reduced pressure condition within the ink hold section 106, and the 
condition with which the capillary tube force of 102 and 103-1,103-2 balanced. If ink 
supply is made from an ink feed zone, the height of the capillary tube of 103-1,103-2 will 
hardly change, but will be consumed through 108 by which ink is equivalent to the 
clearance section 8 from the ink hold section 106. Atmospheric air is incorporated in the 
ink hold section 106 as air bubbles by the meniscus of the capillary tube of 102 
displacing, becoming a cellular configuration, and the meniscus being further torn 
according to increase of the negative pressure in the ink hold section 106 in that case. 
While ink distribution of inside [ without changing the height of the capillary tube of 
103-1,103-2 by this (i.e., a negative pressure generating member) ] had maintained the 
balance of internal pressure mostly, without most changing, ink is consumed from the ink 
hold section 106 by ink supply. 

[0034] Namely, if ink supply is made, although change of the volume integral arises as a 
variation rate of a meniscus with the capillary tube of 102 and a changed part of the 
surface energy of the meniscus in that case increases the negative pressure of an ink feed 
zone as a part for pressure loss, only an ink feed zone to the amount Q of ink A meniscus 
is fractured and it is incorporated by ink hold circles as air bubbles, and at last, by being 
exchanged in air bubbles and ink, a meniscus also returns and the internal pressure of an 
ink feed zone is also maintained by predetermined internal pressure according to the 
capillary tube force of 102. 

[0035] Drawing 1 1 shows signs that the internal pressure in the ink feed zone of the ink 
tank of this example changes according to the ink amount of supply (consumption). In an 
initial state ( drawing 14 ), the ink supply from the negative pressure generating member 
hold section starts as mentioned above. That is, since the ink which exists in the negative 
pressure generating member hold section is supplied until a meniscus is formed in the ink 
interior wall lower limit section 8, i.e., the clearance section, the internal pressure of an 
ink feed zone has occurred like the ink tank of the conventional general absorption object 
method by balance of the capillary tube force on the top face of ink of the compression 
ink absorber of negative pressure generating member hold circles (gas-liquid interface), 
and the own head of ink. If it will be in the condition ( drawing 15 ) that the ink of the 
negative pressure generating member hold section decreases in number with ink supply 
(consumption), and a gas-liquid interface is formed in the ink room lower limit section 
like the ink supply from the ink hold section will start, and while the internal 
pressure of an ink feed zone comes to be maintained and ink is supplied by the capillary 
tube force of the compression ink absorber near the ink room lower limit section from the 
ink hold section, almost fixed internal pressure is held. If ink is consumed further, the ink 
of the ink hold section is consumed mostly and the liquid ink side of the ink hold section 
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becomes low from the ink interior wall lower limit section ( drawing 16 ) Atmospheric 
air is supplied to the ink hold section at a stretch, and the ink hold section is completely 
open for free passage with atmospheric air. Since some ink which was carrying out the 
remainder to the ink hold section is absorbed by the compression ink absorber of the 
negative pressure generating member hold section and the ink of negative pressure 
generating member hold circles increases, only in the part to which an ink top face (gas- 
liquid interface) goes up a little, the internal pressure of an ink feed zone changes in the 
forward direction a little. Furthermore, although the ink of the negative pressure 
generating member hold section will begin to be again consumed if ink is consumed, 
since atmospheric air begins to be supplied to ** and a recording head by the ink feed 
zone, the bottom of a gas-liquid interface serves as a limitation of ink supply from it ( 
drawing 17 ), and exchange of an ink tank is needed. 

[0036] By making some ink flow out of an ink tank, while removing the air bubbles in 
the ink passage which performs suction recovery with the suction means of the above- 
mentioned body of a recording device at the time of association to a recording head, and 
is generated in examination of this invention person at the time of association It is 
possible from the first stage to maintain the stable ink internal pressure, when consuming 
the ink of the negative pressure generating member hold section just before the first stage 
and exchange, it is satisfactory to a recording characteristic in any way at the ink 
adequate supply period shown in drawing 11 , and good record was able to be performed. 
[0037] The mechanism described above showed that there was the important following 
point in order to supply ink. 

[0038] It is the thing of the clearance section 8 for which it is stabilized very much in 
near and the meniscus of ink and atmospheric air needs to be formed. Otherwise, ink 
must be supplied until it makes internal pressure of an ink feed zone into quite large 
negative pressure, in order to carry out the variation rate of the meniscus and to move it 
to the ink hold section. If it becomes so, it will become disadvantageous, in order for the 
drive with high frequency to become difficult and to perform high-speed printing. 
[0039] Drawing 1 1 does not show signs that the internal pressure in the ink feed zone of 
this ink tank explained previously changes according to the ink amount of supply 
(consumption), and shows the so-called static negative pressure in the condition of not 
performing ink supply, and the so-called dynamic negative pressure in the condition of 
performing ink supply. 

[0040] the meniscus which is the pressure loss at the time of the difference of dynamic 
negative pressure and static negative pressure supplying ink in this drawing, and was 
explained previously — a ratio with the big negative pressure produced in the case of a 
variation rate is closed. 

[0041] Therefore, it is the point of this invention to make the meniscus in this part 
fracture you to be Sumiya, and the means for it is preparing the atmospheric-air 
installation way which introduces atmospheric air compulsorily near the clearance section 
8, and shows that example below. 

[0042] It is what showed the 1st example of this invention to <example 1> drawing 3 , 
and explains to a detail based on this drawing. Although the negative pressure generating 
members 3 of an ink tank are absorbers, such as urethane foam When this absorber 3 
supplies the negative pressure generating member hold section 4, the clearance used as 
the atmospheric-air installation way 14 is formed between the rib 5 of the negative 
pressure generating member hold section 4, and an absorber 3. Even near the clearance 
section 8 of the rib edge B and the ink tank pars basilaris ossis occipitalis 1 1 It is the 
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configuration in which the atmospheric-air installation way 14 is extended as the 
clearance section. And it is open for free passage with atmospheric air through 
atmospheric-air free passage opening. For this reason, if it begins to supply ink 9 from 
the ink feed zone 2, a certain amount of ink will be consumed from an absorber 3, if the 
internal pressure of the ink feed zone 2 reaches predetermined negative pressure, an ink 
side as shown in drawing 3 will be stabilized and formed into an absorber 3, and a 
meniscus will be formed by Hazama of ink and atmospheric air near the clearance section 
8. And if it resulted in this condition, since it was stabilized without making pressure loss 
**P into a not much big value as a result of being able to make the meniscus in the 
clearance section 8 fracture immediately and ink was supplied by supply of subsequent 
ink 9, moreover, high-speed printing was attained [ that regurgitation stability is good and 

]. 

[0043] The own capillary tube force (or meniscus force in an ink-negative pressure 
generating member interface) of a negative pressure generating member etc. is discovered 
at the time of un-recording, and it controls that ink leaks from an ink jet recording head. 
[0044] In addition, since the ink tank 1 of this invention is corresponded to a color ink jet 
recording apparatus, it can be used, respectively, being able to hold the ink of each color 
(for example, black, yellow, a Magenta, four colors of cyanogen) in the ink tank 
according to individual. Moreover, it is good also as an exchange mold ink cartridge 
which was made to unify the ink cartridge according to individual, and separated the 
exchange mold ink cartridge good also as an ink tank or for black ink with high operating 
frequency, and other color ink unification exchange cartridges. Such combination is 
arbitrary according to ink jet equipment. 
[0045] This invention is explained more below at a detail. 

[0046] In the ink tank of this invention, in order to control the negative pressure in an ink 
jet recording head Selection of the negative pressure generating member 3, a 
configuration, and a dimension from the first The configuration of the rib edge B, A 
dimension, the configuration of the clearance section 8 of Hazama of the rib edge B and 
the ink tank pars basilaris ossis occipitalis 1 1 , It is desirable to optimize the roughness of 
a dimension, the volume rate of the negative pressure generating member hold section 4 
and the ink hold section 6, the amount of insertion to the ink tank of the joint member 7, a 
configuration, a dimension, the configuration of a filter 25, a dimension, and an eye, the 
surface tension of ink, etc. 

[0047] If the negative pressure generating member 3 used by this invention has in itself 
the capacity to hold ink also to a self-weight and a slight vibration of a liquid (ink), a 
well-known member can be conventionally used for it. for example, it is ^^^^^^ 
reticulated about fiber ~ the porous body which has a curdy object and a free passage 
hole is raised, ink holding power, negative pressure generating, etc. ~ adjustment — 
sponge, such as easy polyurethane foam, is desirable. Since it can adjust especially in the 
case of form so that it may become a desired porous consistency at the time of form 
manufacture, it is desirable. In addition, since the decomposition product by heating may 
be generated, ink physical properties may be changed and it may have a bad influence on 
record grace when heat compression processing is carried out for form and a porous 
consistency is adjusted further, processing of washing etc. is needed. Moreover, although 
the form of a porous consistency according to it is required in order to manufacture the 
ink cartridge corresponding to various ink jet recording apparatus, it is desirable to cut 
into the dimension of a request of form material with the specific number of eels (the 
number of the holes per inch) which has not performed heat compression, to carry out 
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compression insertion at the negative pressure generating member hold section 4, and to 
adjust a porous consistency and the capillary tube force. 

[0048] In an ink cartridge (ink tank) with the ink hold section 6 of a sealing system 
(Environmental variation within an ink jet recording apparatus) As opposed to external- 
environment change (a temperature rise or atmospheric-pressure fall) in the condition of 
having been loaded into the ink jet recording device The ink 9 which remains in (there is 
also expansion of ink) and the ink hold section 6 by air expansion of the ink hold section 
is extruded out of the ink hold section 6, and, as a result, there is possibility of ink 
leakage generating out of an ink tank. However, in the ink cartridge of this invention, it is 
desirable to expect the air expansion volume (for a part for ink expansion to also be 
included although it is small) of the sealing system ink hold section 6 according to the 
environment condition by which the worst assumption is carried out, and to give a part 
for the ink movement magnitude from the ink hold section 6 accompanying it beforehand 
to the negative pressure generating member hold section 4. In addition, if the installation 
location of the atmospheric-air free passage hole 13 is the upper part [ opening / as an ink 
feed hopper 2 by the side of the negative pressure generating member hold section 4 / 
joint ], especially assignment will not be carried out, but in order to separate the flow of 
the ink in the negative pressure generating member 3 at the time of an environmental 
variation from joint opening, it is desirable that it is in a location distant from joint 
opening. Moreover, the number of the atmospheric-air free passage holes 13 and a 
configuration, magnitude, etc. can be set as arbitration in consideration of evaporation of 
ink. 

[0049] (Ink cartridge independent PD) an ink cartridge — the time of the independent PD 
~ setting — joint opening — and — or it is desirable to seal the atmospheric-air free 
passage hole 13 by a sealant etc., and to prepare for evaporation of ink or the air 
expansion in an ink cartridge. It is desirable to use the compound-ized barrier material 
which compound-ized reinforcing materials, aluminium foil, etc., such as compound- 
izing and these and paper of the barrier of a simple substance layer and the plastic film of 
several layers which are called a barrier material in the package field as a sealant, and 
cloth. It is more desirable by making the ink cartridge body quality of the material and 
the same quality of the material into the glue line of a barrier material, and welding with 
heat etc. to raise sealing nature. 

[0050] Moreover, in order to control evaporation of the ink from an ink cartridge, or the 
inflow of the air from external atmospheric air, after inserting an ink cartridge, it is 
effective if the package gestalt sealed after deaerating the air in an wrapping material is 
taken. It is desirable to choose from a barrier material like the above-mentioned sealant in 
consideration of gas transmittance and liquid transmittance as an wrapping material. 
[0051] By choosing the above package gestalten, the ink cartridge independent PD does 
not have ink leakage etc., and becomes what has very high dependability. 
[0052] (The manufacture approach) Although an ink cartridge body material may be what 
kind of ingredient conventionally used for mold goods, it is necessary to choose it from 
an ingredient which does not have the effect on the ink for ink jets, or the member 
processed so that it might be uninfluential. Moreover, it is also necessary to take the 
productivity of an ink cartridge into consideration. For example, an ink cartridge body is 
divided into ink cartridge pars-basilaris-ossis-occipitalis 1 1 part and its upper part, each is 
really fabricated with a resin ingredient, after inserting the negative pressure generating 
member 3, ink cartridge pars-basilaris-ossis-occipitalis 1 1 part and its upper part can be 
welded, and an ink cartridge body can be manufactured. Since the ink of the ink hold 
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section can be checked by looking from the ink cartridge outside if transparence or a 
translucent thing is chosen as a resin ingredient, the replacement stage of an ink cartridge 
can be judged visually. Moreover, in order to make joining, such as the above-mentioned 
sealant, easy, it is desirable to prepare heights as shown in drawing. Furthermore, it is 
also desirable on a design to process a crimp etc. on the external surface of an ink 
cartridge body. 

[0053] restoration of ink ~ pressurization and a manometric method ~ any ~ although — 
it can be used. In addition, since other ink cartridge openings are not soiled, it is desirable 
to prepare ink restoration opening in restoration of ink at either of the tank bodies. As for 
ink restoration opening after ink restoration, it is desirable to carry out a plug with 
plastics or a metallic material. 

[0054] The configuration and configuration of an ink cartridge can perform various kinds 
of deformation, without deviating from the range of this invention. 
[0055] (in addition to this) This ink tank (cartridge) may be used as an exchange mold, 
and may be made to unite with a recording head. 

[0056] Moreover, when used as an exchange mold, it is desirable to carry out recovery 
action, such as automatic detection of the exchange tank by the body or suction by the 
user itself. 

[0057] Moreover, although it is needless to say, you may use as an ink jet printer which 
records on the recording head 20 from which four recording heads were united, and 
which they consisted of like drawing 18 by combining the exchange ink tank of 
Bk(black) la, C(cyanogen)lb, M(Magenta)lc, and four Y(yellow)ld colors. 
[0058] <Example of a comparison> It is shown mixing signs that internal pressure [ in /, 
for the example of a comparison in this example / the ink feed zone of an ink tank ] 
changes here according to the ink amount of supply. 

[0059] Especially in this ink tank, an atmospheric-air installation way is not prepared but 
the absorber of an almost uniform pore size distribution is built in at negative pressure 
generating member hold circles. 

[0060] It is in the condition that ink hold circles were mostly filled up with ink like 
drawiiiR 14 in the state of the first stage, and negative pressure generating member hold 
circles are also filled up with a certain amount of ink. If ink supply begins from this 
condition, since the ink from the negative pressure generating member hold section is 
supplied and the ink top face descends as ink supply progresses although the internal 
pressure of an ink feed zone has occurred by balance with the head of ink the capillary 
tube force on the top face of ink of the absorber of negative pressure generating member 
hold circles (gas-liquid interface), and own, negative pressure increases almost linearly to 
that height first. It will be in the condition of a of drawing 13 . If it will not be in the 
condition that a gas-liquid interface (meniscus) is formed in the clearance section which 
is the lower limit section of an ink room, with ink supply as it is, the negative pressure of 
an ink feed zone will increase rapidly. 

[0061] And by the time the meniscus in the clearance section will be formed, the ink side 
within an absorber will descend considerably, and an oil level will descend depending on 
[ section / with a head / joint ] the case. 

[0062] If it becomes like this, atmospheric air will be taken in in a recording head, the 
regurgitation will become unstable, and it will keep in the non-regurgitation very much. 
[0063] Moreover, although it does not become such, the internal pressure of an ink feed 
zone may become still larger like the condition of b of drawing 13 exceeding the fixed 
negative pressure decided by pore size of the absorber of the clearance section. This is 
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considered that the absorber is in a condition like a model which showed [ although some 
are compressed with the wall of the negative pressure generating member hold section, ] 
the perimeter by drawing 12 exactly since a wall did not exist in the clearance section and 
it was not compressed, and compressibility was small a little compared with the 
perimeter. 

[0064] This drawing is in the condition which consumed ink from the negative pressure 
generating member hold section to some extent. When ink is further supplied from this 
condition, the pore size of an absorber is R2, R3, and R4. R4 [ largest ] in inside The 
meniscus of a part is R3 and R4. If displacement migration is greatly carried out 
compared with a part and it comes even near the clearance section succeedingly Since the 
meniscus force becomes weaker suddenly, atmospheric air is crowded with a meniscus 
moving even to an ink hold section side, and the meniscus fracturing for the ink hold 
section. At this time, it is R2. A part to R3, and R4 Ink is consumed for a while also from 
a part. Pressure loss **P in the case of migration of the meniscus in this case will become 
comparatively big. 

[0065] However, by the vigor in the case of a return, the meniscus fractured once will 
also be in the high condition of pressure loss as it is for the time being in order to form a 
meniscus in the place again near the original location. 

[0066] And a meniscus is the pore size Rl of the clearance section. Once it repeats the 
same thing and a meniscus is stabilized in the clearance section until it is stabilized into a 
part, it is the pore size Rl of the clearance section. Air bubbles go into the ink hold 
section, and are stabilized until it becomes the decided negative pressure. 
[0067] The condition so far is in the condition of drawing 13 -b, and it is in the condition 
of consuming ink from the both sides of the ink hold section and an absorber. Thus, since 
pressure loss **P at the time of ink supply also becomes large, a regurgitation property 
may get worse and high-speed printing may become difficult, without stabilizing the 
internal pressure in an ink feed zone as mentioned above, if an atmospheric-air 
installation way is not set up. 

[0068] The example of reference was shown in <example 1 of reference> drawing 5 . 
[0069] In this example of reference, two ribs 61 were formed inside [ negative pressure 
generating member hold section 4 ] the screen rib 5. The rib 61 is formed even [ near the 
clearance section 8 ] from the head-lining part of an ink tank. The part pinched with the 
absorber 3 with Hazama of a rib serves as the atmospheric-air installation way 14. 
[0070] by make it locate above the lower limit B of the screen rib 5 , since the lower limit 
A of this rib 61 only insert the absorber 3 of a rectangular parallelepiped configuration 
into the negative pressure generating member hold section 4 and can cover the clearance 
section 8 with an absorber 3 , it become possible [ consider as the configuration which 
draw the atmospheric air installation way 14 stabilized simply to near the **** of the 
clearance section 8 ] . In addition, the absorber 3 intervenes between the contact of the 
head- lining part of a rib 61, and the atmospheric-air free passage hole 13. 
[0071] Since an ink side and a meniscus as it is quick and shown in drawing 5 were 
formed and exchange of the air bubbles by crisp meniscus fracture and ink was moreover 
performed by ink supply according to printing when printed using this ink tank, it became 
possible to be able to perform now little ink supply of pressure loss, to be stabilized and 
to perform high-speed printing. 

[0072] Other configurations of the atmospheric-air installation way 14 were shown in 
<example 2 of reference> drawin g 6 , the rib 61 in the example 1 of reference and the 
same rib 71 were further increased to it, and the number of the atmospheric-air 
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installation ways 14 was increased to it, and the rib 71 was formed in it also at head 
lining of the negative pressure generating member hold section. In addition, the absorber 
3 intervenes between the edge of a rib 71 established in the head- lining part, and the 
atmospheric-air free passage hole 13. 

[0073] It became possible to be stabilized and to secure two or more atmospheric-air 
installation ways 14 from the atmospheric-air free passage opening 13 to near the 
clearance section 8, by this, and it became possible to be able to perform now little ink 
supply of pressure loss, to be stabilized and to perform high-speed printing like an 
example 1 and the example 1 of reference. 

[0074] Moreover, even if it forms the atmospheric-air free passage hole 13 in the location 
distant from the clearance section 8, atmospheric installation becomes possible [ carrying 
out smoothly ]. 

[0075] Other examples of reference were shown in <example 3 of reference> drawin g 7 . 
[0076] In this example, like the examples 1 and 2 of reference, although it is forming a 
rib 81 in the screen rib 5 and the atmospheric-air installation way 14 is formed The path 
where the ink 9 which moves to the negative pressure generating member hold section 4 
through the clearance section 8 by constituting a rib 81 asymmetrically to the screen rib 5 
from the ink hold section 6 flows, It passes along the clearance section 8 from the flow of 
the ink 9, and the atmospheric-air installation way 14 generated complementary, and 
there is effectiveness which makes pressure loss for exchange small by making into the 
individual according to independence the path of the flow of the atmospheric air which 
enters into the ink hold section 6 to a center line A, respectively. 
[0077] By carrying out like this, pressure loss **P for exchange of ink and air bubbles 
became abbreviation half. 

[0078] This became possible from the recording head to perform the regurgitation of ink 
stabilized more. 

[0079] Other modifications of a rib 91 are shown in <example 4 of reference> drawing 8 

[0080] In the examples 1-3 of reference, although the upper limit of a rib 91 was 
lengthened even to the wall up side of the negative pressure generating member hold 
section, in this example, it does not lengthen to there but is considering as the short thing. 
[0081] By carrying out like this, with a rib 91, it prevents compressing the upper part of 
an absorber, and the danger that the meniscus force will occur can be prevented in the 
compressed part, and control of negative pressure can be made into what was stabilized 
more. 

[0082] Furthermore, the ink in an absorber is consumed until it shifts to the stable liquid 
ink side in detail from the liquid ink side in the absorber which is the negative pressure 
generating member 3 in the early ink tank by which ink is consumed. Namely, since 
consumption of the ink from an absorber 3 will decrease as a result of consuming ink 
from the ink hold section 6 if the too early vapor-liquid exchange through the 
atmospheric-air installation way 14 is urged, Since the amount of ink which can be 
moved to the negative pressure generating member hold section 4 by the ink from the ink 
hold section 6 is restricted at the time of environmental variations, such as atmospheric- 
pressure fluctuation, the evil in which the buffer effectiveness over the ink leakage of an 
absorber 3 is halved occurs. So, in this example, after ink was consumed to some extent 
in the absorber 3, the atmospheric-air installation way 14 was installed, the liquid ink side 
in an absorber 3 was controlled, and the buffer effectiveness over ink leakage was 
heightened so that atmospheric-air installation might be carried out. 
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[0083] In addition, while the liquid ink side level in an absorber 3 becomes possible [ 
maintaining stably ] to the atmospheric-air installation way 14 neighborhood and the ink 
9 in the ink hold section 6 is consumed, almost fixed negative pressure (water head 
difference) is made generated. Thereby, the negative pressure to a head can be stabilized 
and stability of the regurgitation of the ink from a delivery is carried out. 
[0084] Other examples of reference are shown in <example 5 of reference> drawing 9 . 
[0085] At this example, the atmospheric-air installation way 14 is formed by establishing 
a slot 100 in a screen rib. 

[0086] Since the strain of the compressibility of the absorber 3 held in the negative 
pressure generating member hold section 4 decreases and it is easy to carry out control of 
negative pressure, it is stabilized and ink can be supplied. 

[0087] Other examples of reference are explained to <example 6 of reference> drawing 
12 . 

[0088] As a configuration, although it is almost the same as the example 5 of reference, a 
different place is that the atmospheric-air installation way 14 has composition from which 
it attached and escaped to the rib lower limit B. 

[0089] The ink in an absorber is consumed until it shifts to the liquid ink side by which 
the height of the upper limit section C of the atmospheric-air installation way 14 was 
stabilized like the examples 4 and 5 of reference from the liquid ink side in the absorber 3 
in the early ink tank by which ink is consumed. Although the ink 9 of the ink hold section 
6 is consumed performing vapor-liquid exchange through the atmospheric-air installation 
way 14 after that, since the atmospheric-air installation way has stuck and fallen out to 
the rib lower limit B, it becomes the behavior which can be considered as a model like 
drawing 20 . 

[0090] A model is used for below and it explains to a detail. 

[0091] If the absorber 3 which is a negative pressure generating member is typically 
expressed from a functional side, it will be considered a capillary tube like drawing 20 , 
and it is thought that the atmospheric-air installation way 14 is connected from the part of 
the upper limit section C to the rib lower limit B, and the atmospheric-air installation way 
14 is again connected with the capillary tube with the part of the upper limit section C to 
the up side. 

[0092] As stated also in advance, the liquid ink side in an absorber 3 has a certain amount 
of height in the early ink tank by which ink is consumed, but gradually, the oil level falls 
and the internal pressure (negative pressure) in the ink feed zone 6 becomes large 
according to it as ink is consumed. 

[0093] And if ink is consumed to the height of the part of the upper limit section C which 
is the upper limit of the atmospheric-air installation way 14, the liquid ink side will form 
the meniscus in the location of D in a capillary tube. Furthermore, if ink is received and 
consumed, a liquid ink side, i.e., a meniscus, will descend again, but if it comes to the 
location of E, since the meniscus force of the liquid ink side in the atmospheric-air 
installation way 14 becomes weaker rapidly, in order to consume the ink in the 
atmospheric-air installation way 14 at a stretch, after that, it will be this location and the 
ink of the ink hold section will come to be consumed. That is, vapor-liquid exchange 
comes to be performed. Therefore, during ink consumption, since [ of the height of the 
upper limit section C ] it is stabilized only in the downward location C, as for the internal 
pressure in the ink feed zone 6, a liquid ink side goes into a stable zone. And if ink supply 
stops, the meniscus in a capillary tube will carry out return stability again from the 
location of E in the location of D. 
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[0094] Thus, the liquid ink side in an absorber 3 goes back and forth between D and E 
until it consumes all the ink of the ink hold section 6. 

[0095] And after that, in order to consume the ink in an absorber 3, again, the internal 
pressure (negative pressure) of the ink feed zone 2 increases, and serves as an ink piece. 
[0096] By the way, since the internal pressure in the ink feed zone 6 is obtained from the 
capillary tube force (that is, an absorber is equivalent to the height which can suck up 
ink) of an absorber 3 as a difference for height of the liquid ink side in an absorber 3, if it 
is considered from it being necessary to the ink feed zone 2 to set up the height of the 
upper limit section C highly, it needs to make pore size of an absorber 3 to some extent 
small. 

[0097] When it is clear and a liquid ink side becomes low from the ink feed zone 2, in 
order that the reason for setting up the height of the upper limit section C highly to the 
ink feed zone 2 may take in atmospheric air and may cause the poor regurgitation, it is for 
preventing it. 

[0098] Moreover, it is not good to make it reverse not much high. That is, it is internal 
pressure change in an ink tank by the environmental variation, and is for the room of the 
buffer at the time of ink overflowing from the ink hold section 6 to an absorber 3 side to 
decrease. Then, the volume of the absorber 3 upper section is set as one half extent of the 
volume of the ink hold section 6 from the height of C. 

[0099] The mechanism which gave [ above-mentioned ] explanation is described still 
more simply. <BR> [0100] That is, supposing an absorber 3 is a uniform consistency, the 
internal pressure (negative pressure) in the ink feed zone 2 will be decided by the 
difference of the height H2 by which ink is already sucked up from the height of the ink 
feed zone 2, H1-H2 [ i.e., ], from the height HI which can be sucked up from the 
capillary tube force of an absorber 3, i.e., the height of the ink feed zone 2. 
[0101] That is, the force of pulling up the ink of an absorber 3, for example is Hl=60mm, 
and if the height of the part of C of the atmospheric-air installation way 14 is H2=15mm 
from the ink feed zone 2, the internal pressure of an ink feed zone will serve as Hl- 
H2=60mm-15mm, and will serve as 45mmAq(s). 

[0102] Therefore, internal pressure (negative pressure) falls in the linear mostly as ink 9 
is consumed from an absorber 3 the first stage and the height of the oil level falls. 
[0103] If the ink tank of a configuration of having explained above is used, ink supply by 
the stable negative pressure can be performed. 

[0104] Moreover, since the configuration of the ink tank itself was also easily created 
with a mold etc., it became possible [ creating at a low price in large quantities ]. 
[0105] Ink is consumed further. The oil level in an absorber 3 next, to the place of the 
atmospheric-air installation way 14 Namely, since the ink in the atmospheric-air 
installation way 14 stops being able to carry out meniscus maintenance when it comes to 
the place of the upper limit section C (i.e., if a liquid ink side will be in the condition of E 
of dra wing 20 ), It is absorbed at an absorber 3 side, an atmospheric path is formed, 
vapor-liquid exchange by atmospheric-air installation is performed at a stretch, on the 
other hand, an oil level will be in the condition of D because the oil level of an absorber 3 
goes up again in the ink absorbed at the absorber 3 side, and vapor-liquid exchange stops. 
In this condition, all over the atmospheric-air installation way 14, there is no ink and the 
absorber 3 on the atmospheric-air installation way 14 which wrote as a model Fig. has 
already functioned as a valve simply. Here, it has the composition that the negative 
pressure generating member intervened between the upper limit section C of the 
atmospheric-air installation way 14, and the atmospheric-air free passage hole 13. 
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[0106] Therefore, if ink is again consumed in this condition, in order that the oil level of 
an absorber 3 may fall for a while, therefore a valve may open, Since vapor-liquid 
exchange will stop if it comes to the location of D although the oil level of an absorber 3 
goes up according to the capillary tube force of an absorber if vapor-liquid exchange is 
performed at a stretch, the ink by the side of the ink hold section 6 comes to be consumed 
and ink consumption is completed, an oil level will be stabilized in the location. 
[0107] Thus, a liquid ink side is stabilized and can be controlled by the height of the 
atmospheric-air installation way 14, i.e., the height of the upper limit section C, and if it 
adjusts beforehand, the capillary tube force of an absorber 3, i.e., the raising height of 
ink, will become possible [ controlling the internal pressure of the ink feed zone 2 simply 

i. 

[0108] Moreover, in order to hold the ink with which it overflows to an absorber side 
from the ink hold section by change of ** in the ink tank by environmental change, ink 9 
overflows with enlarging, the capillary tube force, i.e., the ink raising height, of an 
absorber, from an ink tank, or it prevents the ink feed zone 2 becoming positive pressure 
by it. 
[0109] 

[Effect of the Invention] It became possible to carry out vapor-liquid exchange of the ink 
and atmospheric air in the ink hold section at this invention whether you are stability and 
Sumiya at the time of ink supply, as explained above, consequently it became possible to 
be stabilized and to control the internal pressure in an ink feed zone, and, moreover, high- 
speed printing was attained [ that the regurgitation stability in a recording head is good, 
and ]. 

[0110] Moreover, it became possible to offer the ink tank to change of an external 
environment which ink leakage does not generate to the pressure variation in an ink tank. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the liquid stowage container of the 
configuration which can offer the stable negative pressure especially to said fluid 
injection head about the liquid stowage container which stored the liquid supplied to a 
fluid injection head. 



PRIOR ART 



[Description of the Prior Art] Conventionally, as a liquid stowage container (henceforth 
an ink tank) which supplies a liquid (henceforth ink), it roughly classifies into the fluid 
injection head for ink jet recording devices (henceforth a recording head), and the 
following two are mentioned. 

[0003] One has the method with which an ink tank is built in in the body of an ink jet 
recording device, and an ink supply pipe etc. is about in a body from an ink tank, it 
makes it combine with a recording head, and supplies ink. 
[0004] This method becomes what has the big supply system of ink, and the 
miniaturization of the body of equipment and low-cost-izing are difficult. Moreover, 
since the ink in a supply system tends to be disrupted, the regurgitation recovery system 



16 



Machine English Translation of JP 10-044459 



(device) for raising regurgitation dependability will become large-scale and it becomes 
abundant [ the ink consumption which about / being difficult / and recovery takes too to 
achievement of the miniaturization of equipment, and low-cost-izing ], it leads to the 
problem of processing of waste ink, as a result increase of a running cost. 
[0005] However, the approach for maintaining the stable meniscus in the ink discharge 
part of a recording head can be attained by attaching an ink tank caudad to the location of 
a recording head, and easy and the stable negative pressure are generated for it by the ink 
delivery section of a recording head. 

[0006] The 2nd has the ink tank which maintains the meniscus which contained the 
absorber as a negative pressure generating member in [ whole ] the ink tank, and held ink 
with the absorber, and was stabilized in the ink delivery section of a recording head. This 
general absorption object ink tank method by making ink with a little less absorber than 
the amount of ink in which the maximum maintenance is possible hold, and generating a 
meniscus inside the absorber by the side of the atmospheric-air free passage section Since 
internal negative pressure predetermined by the ink feed zone is generated, by adjusting 
the capillary tube force of an ink tank in consideration of the ink water head difference of 
the meniscus inside the absorber by the side of the atmospheric-air free passage section, 
and the discharge part of a recording head It is possible to maintain the stable meniscus in 
the discharge part of a recording head, and the regurgitation of stable ink is possible. 
However, conventionally, the well-known general absorption object ink tank method had 
few amounts of ink to the ink tank volume (rate of ink relative retention) which can be 
held, and having considered that an ink tank countered and carried out a writing scan to 
the recording paper with a recording head, it had become the technical problem improved 
on the miniaturization of the body of a recording device, and reduction-izing of a running 
cost. Especially, in the ink jet recording device of printing posture good transformation, a 
miniaturization is an important element, the stable internal negative pressure can be 
generated and the method with the high rate of ink relative retention is needed. 
[0007] On the other hand, the spring bag ink tank method using the ink bag energized in 
the ink tank by means of a spring is indicated by JP,56-67269,A or JP,59-98857,A. 
Although the spring bag method is excellent in the point of it being stabilized and 
generating the internal negative pressure in an ink feed zone using the spring force, there 
are also many troubles, like constraint of the spring configuration for obtaining 
predetermined internal negative pressure and the process which fixes a bag to an ink tank 
become a little complicated, and the rate of ink relative retention becomes small by that a 
manufacturing cost is high and the further thin ink tank. 

[0008] Moreover, the break and the partition ink room ink tank method made to open for 
free passage mutually by the pore in which negative pressure generating is possible are 
indicated by JP,02-214666,A in the inside of an ink tank at two or more ink rooms. The 
partition ink room method of this indication is a method which is generating the internal 
negative pressure in an ink feed zone according to the capillary tube force of pore in 
which the ink room is made to open for free passage mutually. Since a partition ink room 
method can simplify the configuration of an ink tank compared with a spring bag method, 
it is advantageous to an advantageous thing and the configuration of an ink tank in 
respect of a manufacturing cost at a point with little structural constraint. However, when 
the maintenance posture of an ink tank is changed by the partition ink room method of 
the above-mentioned affair indication, it may be in the condition that there is no ink of 
the pore section depending on an ink residue, the internal negative pressure by pore may 
become unstable, ink leakage may occur, and the constraint on ink tank handling is large. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] It became possible to carry out vapor-liquid exchange of the ink 
and atmospheric air in the ink hold section at this invention whether you are stability and 
Sumiya at the time of ink supply, as explained above, consequently it became possible to 
be stabilized and to control the internal pressure in an ink feed zone, and, moreover, high- 
speed printing was attained [ that the regurgitation stability in a recording head is good, 
and ]. 

[0110] Moreover, it became possible to offer the ink tank to change of an external 
environment which ink leakage does not generate to the pressure variation in an ink tank. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] This invention is made in order to improve 
the technical technical problem in various kinds of ink tank gestalten as mentioned above, 
and a partition ink room ink tank method is improved. And the rate of ink relative 
retention which was excellent in handling nature is high, and there is no ink leakage to an 
environmental variation, a negative pressure property is stabilized and it aims at realizing 
the gestalt of the ink tank which performs ink supply stabilized in the recording head, 
without affecting the regurgitation property of ink. 



MEANS 

[Means for Solving the Problem] The atmospheric-air free passage section which was 
proposed in order that this invention might attain the above-mentioned purpose, and is 
open for free passage with atmospheric air, While it is open for free passage through the 
negative pressure generating member receipt room which equipped the fluid injection 
head with the liquid feed zone for supplying a liquid, and contained the negative pressure 
generating member inside, said negative pressure generating member receipt room, and a 
free passage way It is the liquid stowage container for fluid injection heads which has the 
liquid receipt room which is sealing substantially except for said free passage way. In the 
consumption process of said liquid, the oil-level height in said negative pressure 
generating member It is characterized by constituting the atmospheric-air installation way 
in which the atmospheric-air installation to said liquid receipt room for enabling vapor- 
liquid exchange in said free passage way is possible from a condition of having 
maintained more nearly up than said free passage way, as a clearance formed because 
said negative pressure generating member separates from said negative pressure 
generating member receipt indoor wall. 

[001 1] Moreover, the seal according [ said liquid feed zone and said atmospheric-air free 
passage section ] to one member in the time of the PD is made. 

[0012] Moreover, said liquid stowage container consists of ingredients which can check 
the interior by looking. 

[0013] Moreover, the liquid contributed to image formation is contained in said liquid 
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stowage container. 

[0014] Moreover, said negative pressure generating member is sponge which has not 
performed heat compression processing, compressed the sponge which has not performed 
this heat compression processing, and has contained it to said negative pressure 
generating member receipt interior of a room. 

[0015] Moreover, said negative pressure generating member is characterized by being the 
sponge which performed heat compression processing. 

[0016] Moreover, it is placed between the paths which connect said atmospheric-air free 
passage section and the upper limit of said atmospheric-air installation way by said 
negative pressure generating member. 

[0017] Thereby, it makes it fracture the meniscus in said free passage way whether you 
are stability and Sumiya, and the vapor-liquid exchange with the ink of the ink hold 
section is made to perform good by introducing atmospheric air into said free passage 
way compulsorily using an atmospheric-air installation path at the time of ink supply. 
[0018] 

[Embodiment of the Invention] Drawing 1 is the sectional view showing the condition of 
association of the recording head of the ink jet recording apparatus of this invention, an 
ink tank, and carriage. The recording head 20 in this example is the thing of the Bubble 
Jet which records using the electric heat exchange object which generates the heat energy 
for producing and cheating out of film boiling to ink according to an electrical signal. In 
drawing 1 , by making into positioning criteria the projection 1 1 1-1,1 1 1-2 for positioning 
prepared in the head base plate 1 1 1, all the main configurations of a recording head 20 
are pasted up or stuck by pressure on the head base plate 111, and laminating 
arrangement of them is done, and they change. Here, the vertical direction within a field 
of drawing 1 is positioned by the head positioning section 104 of Carriage HC, and 
projection 1 11-2. Furthermore, the perpendicular direction of the crossing Fig. of drawin g 
I is positioned in a projection, and the notching section (un-illustrating) and the head 
positioning section 104 of this projection 1 1 1-2 so that a part of projection 111-2 may 
cover the head positioning section 104. To the head flexible substrate (henceforth "Head 
PCB") 105 which has wiring which arranged on the edge the pad which it comes to form 
the electric thermal-conversion object (regurgitation heater) arranged on seriate [ two or 
more ], and electric wiring, such as aluminum which supplies power to this, by the 
membrane-formation technique on Si substrate, and receives the electrical signal from the 
main frame, the heater board 113 makes each wiring correspond, and is connected by 
wirebonding. While pressing the slot top plate 112 which really cast the common liquid 
room which introduces ink from the exchange ink tank 1 through the septum and passage 
for classifying two or more ink passage respectively corresponding to a regurgitation 
heater, and is supplied to ink passage, and the orifice which forms two or more deliveries 
by Pori Sail John etc. with a non-illustrated spring on the heater board 113, using 
encapsulant, it sticking-by-pressure-fixes, and closes, and the ink discharge part is 
formed. 

[0019] In order to enable the exchange ink tank 1 and association, while making it 
penetrate to the opposite side of the head base plate 111 through the hole established in 
the head PCB 113 and the head base plate 1 1 1 in this example, adhesion immobilization 
of the passage 1 15 by which the joint closure was carried out to the slot top plate 1 12 is 
carried out in the penetration section at the head base plate 111. Moreover, the filter 25 
for preventing the inflow of the dust to a discharge part, air bubbles in narrow 
circumstances, etc. is formed in the edge of the side combined with the ink tank 1 of 
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passage 115. 

[0020] The ink tank for exchange is combined with a recording head 20 by the 
engagement guide and the pressurization means 103, and when the ink absorber of an ink 
feed zone touches the filter 25 prepared at the tip of passage 115, association is made 
mechanically. Ink association is performed to a recording head 20 after association using 
the recording head suction recovery pump 5015 of the body of a recording device etc. by 
carrying out supply restoration of the ink compulsorily from the exchange ink tank 1 . 
[0021] In this example, since a recording head 20 and Carriage HC being mechanical and 
electrical installation will be made in the same direction while a recording head 20 and 
the ink tank 1 for exchange are combined at the time of engagement by the pressurization 
means, positioning with the pad on a head PCB 105 and the head drive electrode 102 is 
also ensured. 

[0022] A little thick elastic body ring constitutes the ring seal from this example so that 
the backlash of an ink feed zone can be permitted and a joint with an exchange ink tank 
outer wall can be taken width. 

[0023] As explained above, while ensuring positioning with the easy configuration with 
carriage and a recording head, since it was made to equip carriage after combining a 
recording head and an exchange ink tank simply out of a body, exchange actuation was 
able to be made easy at this example by energizing an exchange ink tank, after fully 
combining the exchange ink tank 1 and a recording head 20. Moreover, since it 
constituted from this example so that electrical installation of carriage (body of a 
recording device) and a recording head might also be performed to coincidence, the 
operability at the time of exchange of a recording head and an exchange ink tank is good, 
and it is also good to make high the configuration degree of freedom for making 
electrical installation into a connector connection type etc. separately, and making 
association with positioning of a recording head, and an exchange ink tank into a more 
positive thing. 

[0024] Here, in order to explain the arrangement and actuation of a recording head in the 
ink jet recording device in this example, drawin g 4 of a printing posture is used every 
width, and actuation of a recording device is explained. By drawing 4 , a record medium 
P is guided upwards from a space lower part using the plan ten roller 5000, and it presses 
to the plan ten 5000 covering the carriage migration direction with the paper presser-foot 
plate 5002. Carriage HC inserts a carriage migration pin in the spiral sulcus 5004, and 
reciprocates right and left along with the recording surface of the record medium P which 
support engagement was carried out and was guided on the plan ten roller 5000 at the 
slider 5003 arranged in parallel with the leading screw 5005 and leading screw which 
operate as a driving source because itself rotates. Through the drive transfer gears 501 1 
and 5009, a leading screw 5005 is interlocked with the forward inverse rotation of a drive 
motor, and rotation drive control is carried out. 5007 and 5008 are the home-position 
detection means for checking existence [ in this region of the lever 5006 of carriage ] 
with a photo coupler, and performing a hand-of-cut change-over of a motor 5013 etc. 
[0025] An image recording signal measures timing to migration of the carriage which 
carries a recording head, is sent to a recording head, and records by making an ink droplet 
breathe out by the position. 5016 is the member which supports the cap member 5022 
which caps the front face of a recording head, and 5015 is a suction means to attract the 
inside of this cap, and performs suction recovery of a recording head through the opening 
5023 in a cap. 5017 is a cleaning blade, 5019 is a member which makes this blade 
movable to a cross direction, and these are supported by the body support plate 5018. A 
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suction means, a blade, etc. do not need to be this gestalt and it cannot be 
overemphasized that a well-known thing can be applied. Moreover, it is a lever for 
deciding the timing of suction recovery action, and it moves with migration of the cam 
5020 which engages with carriage, and, as for 5012, migration control of the driving 
force from a drive motor is carried out with a means of communication with a well- 
known clutch change-over etc. When carriage comes to a home-position side field, these 
recovery means are constituted so that desired processing can carry out to predetermined 
timing according to an operation of a leading screw 5005 in those correspondence 
locations. 

[0026] Now, then, the example of the ink tank of this invention is explained to a detail. 
[0027] First, the configuration and the principle of operation of the ink tank which serves 
as a foundation of this invention first are explained. 

[0028] (Configuration) As shown in drawin g 2 , the body of an ink tank has the opening 2 
for connecting with an ink jet recording head, adjoins the negative pressure generating 
member hold section 4 and this negative pressure generating member hold section which 
held the negative pressure generating member 3 through a rib 5, and consists of the ink 
hold section 6 which holds the ink 9 which was open for free passage through the 
clearance section 8 of the ink tank pars basilaris ossis occipitalis 1 1 . 
[0029] (Principle of operation (1)) Dra wing 2 is a type section Fig. when the joint 
member 7 which supplies ink 9 to the ink jet recording head 20 being inserted in the ink 
tank 1 of this invention, carrying out a pressure welding to the negative pressure 
generating member 3, and changing into the condition that an ink jet recording device can 
work. In addition, in order to eliminate the dust in an ink tank, the filter 25 may be 
installed in the edge of the joint member 7. 

[0030] If an ink jet recording apparatus works, ink will be breathed out from the orifice 
of the ink jet recording head 20, and an ink suction force will occur on the ink tank 1 . Ink 
9 passes along the clearance section 8 which is between the ink hold section 6 to the rib 
edge B, and the ink cartridge pars basilaris ossis occipitalis 11, and opens the ink stowage 
6 and the negative pressure generating member hold section 4 for free passage with this 
suction force, is drawn in the joint member 7 through the negative pressure generating 
member 3, and is supplied to the ink jet recording head 20 to the negative pressure 
generating member hold section 4. Thereby, except clearance section 8, the pressure 
inside the sealed ink hold section 6 declines, and differential pressure is produced 
between the ink hold section 6 and the negative pressure generating member hold section 
4. If record continues, the differential pressure will continue a rise, but since the negative 
pressure generating member hold section 4 is wide opened by atmospheric air with the 
atmospheric-air free passage hole 13, air goes into the ink hold section 6 through the 
negative pressure generating member 3 from the clearance section 8 of the rib edge B and 
the ink cartridge pars basilaris ossis occipitalis 1 1 . At this time, the differential pressure 
of Hazama of the ink hold section 6 and the negative pressure generating member hold 
section 4 is canceled. During ink jet record, this actuation is repeated and a certain fixed 
negative pressure is obtained in an ink cartridge. Moreover, except ink 9 adhering to the 
wall surface in the ink hold section 6, since the ink 9 in the ink hold section 6 can be used 
mostly altogether, its ink utilization ratio improves. 

[0031] (Principle of operation (2)) Based on the principle of operation (1) of this ink tank 
mentioned above, the easy model for explaining the principle of operation of this ink tank 
is shown in drawin g 10 , and the more detailed principle of operation (2) is described. 
[0032] In drawing 10 , the ink hold section 106 was equivalent to the ink hold section 6, 
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and ink is contained. 102 and 103-1,103-2 are the capillary tubes which expressed the 
negative pressure generating member 3 typically from the functional side, and generate 
negative pressure in an ink tank according to the force of the meniscus. 107 is equivalent 
to the joint member 7, and is combined with the ink jet recording head which is not 
illustrated, this field is a part equivalent to the ink feed zone which supplies ink from an 
ink tank, and is that ink is breathed out from an orifice, and flow Q of ink produces it. 
[0033] This drawing is equivalent to the condition of having consumed ink for a while 
from the ink and the ink hold section in a negative pressure generating member which 
can be supplied, from the condition that the ink hold section and a negative pressure 
generating member were enough filled up with ink, and is in the head in the orifice of a 
recording head, the reduced pressure condition within the ink hold section 106, and the 
condition with which the capillary tube force of 102 and 103-1,103-2 balanced. If ink 
supply is made from an ink feed zone, the height of the capillary tube of 103-1,103-2 will 
hardly change, but will be consumed through 108 by which ink is equivalent to the 
clearance section 8 from the ink hold section 106. Atmospheric air is incorporated in the 
ink hold section 106 as air bubbles by the meniscus of the capillary tube of 102 
displacing, becoming a cellular configuration, and the meniscus being further torn 
according to increase of the negative pressure in the ink hold section 106 in that case. 
While ink distribution of inside [ without changing the height of the capillary tube of 
103-1,103-2 by this (i.e., a negative pressure generating member) ] had maintained the 
balance of internal pressure mostly, without most changing, ink is consumed from the ink 
hold section 106 by ink supply. 

[0034] Namely, if ink supply is made, although change of the volume integral arises as a 
variation rate of a meniscus with the capillary tube of 102 and a changed part of the 
surface energy of the meniscus in that case increases the negative pressure of an ink feed 
zone as a part for pressure loss, only an ink feed zone to the amount Q of ink A meniscus 
is fractured and it is incorporated by ink hold circles as air bubbles, and at last, by being 
exchanged in air bubbles and ink, a meniscus also returns and the internal pressure of an 
ink feed zone is also maintained by predetermined internal pressure according to the 
capillary tube force of 102. 

[0035] Drawing 1 1 shows signs that the internal pressure in the ink feed zone of the ink 
tank of this example changes according to the ink amount of supply (consumption). In an 
initial state ( drawing 14 ), the ink supply from the negative pressure generating member 
hold section starts as mentioned above. That is, since the ink which exists in the negative 
pressure generating member hold section is supplied until a meniscus is formed in the ink 
interior wall lower limit section 8, i.e., the clearance section, the internal pressure of an 
ink feed zone has occurred like the ink tank of the conventional general absorption object 
method by balance of the capillary tube force on the top face of ink of the compression 
ink absorber of negative pressure generating member hold circles (gas-liquid interface), 
and the own head of ink. If it will be in the condition ( drawing 15 ) that the ink of the 
negative pressure generating member hold section decreases in number with ink supply 
(consumption), and a gas-liquid interface is formed in the ink room lower limit section 
like the ink supply from the ink hold section will start, and while the internal 
pressure of an ink feed zone comes to be maintained and ink is supplied by the capillary 
tube force of the compression ink absorber near the ink room lower limit section from the 
ink hold section, almost fixed internal pressure is held. If ink is consumed further, the ink 
of the ink hold section is consumed mostly and the liquid ink side of the ink hold section 
becomes low from the ink interior wall lower limit section ( drawing 16 ) Atmospheric 
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air is supplied to the ink hold section at a stretch, and the ink hold section is completely 
open for free passage with atmospheric air. Since some ink which was carrying out the 
remainder to the ink hold section is absorbed by the compression ink absorber of the 
negative pressure generating member hold section and the ink of negative pressure 
generating member hold circles increases, only in the part to which an ink top face (gas- 
liquid interface) goes up a little, the internal pressure of an ink feed zone changes in the 
forward direction a little. Furthermore, although the ink of the negative pressure 
generating member hold section will begin to be again consumed if ink is consumed, 
since atmospheric air begins to be supplied to ** and a recording head by the ink feed 
zone, the bottom of a gas-liquid interface serves as a limitation of ink supply from it ( 
drawing 17 ), and exchange of an ink tank is needed. 

[0036] By making some ink flow out of an ink tank, while removing the air bubbles in 
the ink passage which performs suction recovery with the suction means of the above- 
mentioned body of a recording device at the time of association to a recording head, and 
is generated in examination of this invention person at the time of association It is 
possible from the first stage to maintain the stable ink internal pressure, when consuming 
the ink of the negative pressure generating member hold section just before the first stage 
and exchange, it is satisfactory to a recording characteristic in any way at the ink 
adequate supply period shown in drawing 1 1 , and good record was able to be performed. 
[0037] The mechanism described above showed that there was the important following 
point in order to supply ink. 

[0038] It is the thing of the clearance section 8 for which it is stabilized very much in 
near and the meniscus of ink and atmospheric air needs to be formed. Otherwise, ink 
must be supplied until it makes internal pressure of an ink feed zone into quite large 
negative pressure, in order to carry out the variation rate of the meniscus and to move it 
to the ink hold section. If it becomes so, it will become disadvantageous, in order for the 
drive with high frequency to become difficult and to perform high-speed printing. 
[0039] Drawing 1 1 does not show signs that the internal pressure in the ink feed zone of 
this ink tank explained previously changes according to the ink amount of supply 
(consumption), and shows the so-called static negative pressure in the condition of not 
performing ink supply, and the so-called dynamic negative pressure in the condition of 
performing ink supply. 

[0040] the meniscus which is the pressure loss at the time of the difference of dynamic 
negative pressure and static negative pressure supplying ink in this drawing, and was 
explained previously — a ratio with the big negative pressure produced in the case of a 
variation rate is closed. 

[0041] Therefore, it is the point of this invention to make the meniscus in this part 
fracture you to be Sumiya, and the means for it is preparing the atmospheric-air 
installation way which introduces atmospheric air compulsorily near the clearance section 
8, and shows that example below. 

[0042] It is what showed the 1st example of this invention to <example 1> drawin g 3 , 
and explains to a detail based on this drawing. Although the negative pressure generating 
members 3 of an ink tank are absorbers, such as urethane foam When this absorber 3 
supplies the negative pressure generating member hold section 4, the clearance used as 
the atmospheric-air installation way 14 is formed between the rib 5 of the negative 
pressure generating member hold section 4, and an absorber 3. Even near the clearance 
section 8 of the rib edge B and the ink tank pars basilaris ossis occipitalis 1 1 It is the 
configuration in which the atmospheric-air installation way 14 is extended as the 
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clearance section. And it is open for free passage with atmospheric air through 
atmospheric-air free passage opening. For this reason, if it begins to supply ink 9 from 
the ink feed zone 2, a certain amount of ink will be consumed from an absorber 3, if the 
internal pressure of the ink feed zone 2 reaches predetermined negative pressure, an ink 
side as shown in drawing 3 will be stabilized and formed into an absorber 3, and a 
meniscus will be formed by Hazama of ink and atmospheric air near the clearance section 
8. And if it resulted in this condition, since it was stabilized without making pressure loss 
**P into a not much big value as a result of being able to make the meniscus in the 
clearance section 8 fracture immediately and ink was supplied by supply of subsequent 
ink 9, moreover, high-speed printing was attained [ that regurgitation stability is good and 

]. 

[0043] The own capillary tube force (or meniscus force in an ink-negative pressure 
generating member interface) of a negative pressure generating member etc. is discovered 
at the time of un-recording, and it controls that ink leaks from an ink jet recording head. 
[0044] In addition, since the ink tank 1 of this invention is corresponded to a color ink jet 
recording apparatus, it can be used, respectively, being able to hold the ink of each color 
(for example, black, yellow, a Magenta, four colors of cyanogen) in the ink tank 
according to individual. Moreover, it is good also as an exchange mold ink cartridge 
which was made to unify the ink cartridge according to individual, and separated the 
exchange mold ink cartridge good also as an ink tank or for black ink with high operating 
frequency, and other color ink unification exchange cartridges. Such combination is 
arbitrary according to ink jet equipment. 
[0045] This invention is explained more below at a detail. 

[0046] In the ink tank of this invention, in order to control the negative pressure in an ink 
jet recording head Selection of the negative pressure generating member 3, a 
configuration, and a dimension from the first The configuration of the rib edge B, A 
dimension, the configuration of the clearance section 8 of Hazama of the rib edge B and 
the ink tank pars basilaris ossis occipitalis 1 1 , It is desirable to optimize the roughness of 
a dimension, the volume rate of the negative pressure generating member hold section 4 
and the ink hold section 6, the amount of insertion to the ink tank of the joint member 7, a 
configuration, a dimension, the configuration of a filter 25, a dimension, and an eye, the 
surface tension of ink, etc. 

[0047] If the negative pressure generating member 3 used by this invention has in itself 
the capacity to hold ink also to a self-weight and a slight vibration of a liquid (ink), a 
well-known member can be conventionally used for it. for example, it is ^^^^^^ 
reticulated about fiber ~ the porous body which has a curdy object and a free passage 
hole is raised, ink holding power, negative pressure generating, etc. ~ adjustment — 
sponge, such as easy polyurethane foam, is desirable. Since it can adjust especially in the 
case of form so that it may become a desired porous consistency at the time of form 
manufacture, it is desirable. In addition, since the decomposition product by heating may 
be generated, ink physical properties may be changed and it may have a bad influence on 
record grace when heat compression processing is carried out for form and a porous 
consistency is adjusted further, processing of washing etc. is needed. Moreover, although 
the form of a porous consistency according to it is required in order to manufacture the 
ink cartridge corresponding to various ink jet recording apparatus, it is desirable to cut 
into the dimension of a request of form material with the specific number of eels (the 
number of the holes per inch) which has not performed heat compression, to carry out 
compression insertion at the negative pressure generating member hold section 4, and to 
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adjust a porous consistency and the capillary tube force. 

[0048] In an ink cartridge (ink tank) with the ink hold section 6 of a sealing system 
(Environmental variation within an ink jet recording apparatus) As opposed to external- 
environment change (a temperature rise or atmospheric-pressure fall) in the condition of 
having been loaded into the ink jet recording device The ink 9 which remains in (there is 
also expansion of ink) and the ink hold section 6 by air expansion of the ink hold section 
is extruded out of the ink hold section 6, and, as a result, there is possibility of ink 
leakage generating out of an ink tank. However, in the ink cartridge of this invention, it is 
desirable to expect the air expansion volume (for a part for ink expansion to also be 
included although it is small) of the sealing system ink hold section 6 according to the 
environment condition by which the worst assumption is carried out, and to give a part 
for the ink movement magnitude from the ink hold section 6 accompanying it beforehand 
to the negative pressure generating member hold section 4. In addition, if the installation 
location of the atmospheric-air free passage hole 13 is the upper part [ opening / as an ink 
feed hopper 2 by the side of the negative pressure generating member hold section 4 / 
joint ], especially assignment will not be carried out, but in order to separate the flow of 
the ink in the negative pressure generating member 3 at the time of an environmental 
variation from joint opening, it is desirable that it is in a location distant from joint 
opening. Moreover, the number of the atmospheric-air free passage holes 13 and a 
configuration, magnitude, etc. can be set as arbitration in consideration of evaporation of 
ink. 

[0049] (Ink cartridge independent PD) an ink cartridge — the time of the independent PD 
~ setting — joint opening — and — or it is desirable to seal the atmospheric-air free 
passage hole 13 by a sealant etc., and to prepare for evaporation of ink or the air 
expansion in an ink cartridge. It is desirable to use the compound-ized barrier material 
which compound-ized reinforcing materials, aluminium foil, etc., such as compound- 
izing and these and paper of the barrier of a simple substance layer and the plastic film of 
several layers which are called a barrier material in the package field as a sealant, and 
cloth. It is more desirable by making the ink cartridge body quality of the material and 
the same quality of the material into the glue line of a barrier material, and welding with 
heat etc. to raise sealing nature. 

[0050] Moreover, in order to control evaporation of the ink from an ink cartridge, or the 
inflow of the air from external atmospheric air, after inserting an ink cartridge, it is 
effective if the package gestalt sealed after deaerating the air in an wrapping material is 
taken. It is desirable to choose from a barrier material like the above-mentioned sealant in 
consideration of gas transmittance and liquid transmittance as an wrapping material. 
[0051] By choosing the above package gestalten, the ink cartridge independent PD does 
not have ink leakage etc., and becomes what has very high dependability. 
[0052] (The manufacture approach) Although an ink cartridge body material may be what 
kind of ingredient conventionally used for mold goods, it is necessary to choose it from 
an ingredient which does not have the effect on the ink for ink jets, or the member 
processed so that it might be uninfluential. Moreover, it is also necessary to take the 
productivity of an ink cartridge into consideration. For example, an ink cartridge body is 
divided into ink cartridge pars-basilaris-ossis-occipitalis 1 1 part and its upper part, each is 
really fabricated with a resin ingredient, after inserting the negative pressure generating 
member 3, ink cartridge pars-basilaris-ossis-occipitalis 1 1 part and its upper part can be 
welded, and an ink cartridge body can be manufactured. Since the ink of the ink hold 
section can be checked by looking from the ink cartridge outside if transparence or a 
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translucent thing is chosen as a resin ingredient, the replacement stage of an ink cartridge 
can be judged visually. Moreover, in order to make joining, such as the above-mentioned 
sealant, easy, it is desirable to prepare heights as shown in drawing. Furthermore, it is 
also desirable on a design to process a crimp etc. on the external surface of an ink 
cartridge body. 

[0053] restoration of ink ~ pressurization and a manometric method ~ any ~ although — 
it can be used. In addition, since other ink cartridge openings are not soiled, it is desirable 
to prepare ink restoration opening in restoration of ink at either of the tank bodies. As for 
ink restoration opening after ink restoration, it is desirable to carry out a plug with 
plastics or a metallic material. 

[0054] The configuration and configuration of an ink cartridge can perform various kinds 
of deformation, without deviating from the range of this invention. 
[0055] (in addition to this) This ink tank (cartridge) may be used as an exchange mold, 
and may be made to unite with a recording head. 

[0056] Moreover, when used as an exchange mold, it is desirable to carry out recovery 
action, such as automatic detection of the exchange tank by the body or suction by the 
user itself. 

[0057] Moreover, although it is needless to say, you may use as an ink jet printer which 
records on the recording head 20 from which four recording heads were united, and 
which they consisted of like drawing 18 by combining the exchange ink tank of 
Bk(black) la, C(cyanogen)lb, M(Magenta)lc, and four Y(yellow)ld colors. 
[0058] <Example of a comparison> It is shown mixing signs that internal pressure [ in /, 
for the example of a comparison in this example / the ink feed zone of an ink tank ] 
changes here according to the ink amount of supply. 

[0059] Especially in this ink tank, an atmospheric-air installation way is not prepared but 
the absorber of an almost uniform pore size distribution is built in at negative pressure 
generating member hold circles. 

[0060] It is in the condition that ink hold circles were mostly filled up with ink like 
drawin g 14 in the state of the first stage, and negative pressure generating member hold 
circles are also filled up with a certain amount of ink. If ink supply begins from this 
condition, since the ink from the negative pressure generating member hold section is 
supplied and the ink top face descends as ink supply progresses although the internal 
pressure of an ink feed zone has occurred by balance with the head of ink the capillary 
tube force on the top face of ink of the absorber of negative pressure generating member 
hold circles (gas-liquid interface), and own, negative pressure increases almost linearly to 
that height first. It will be in the condition of a of drawing 13 . If it will not be in the 
condition that a gas-liquid interface (meniscus) is formed in the clearance section which 
is the lower limit section of an ink room, with ink supply as it is, the negative pressure of 
an ink feed zone will increase rapidly. 

[0061] And by the time the meniscus in the clearance section will be formed, the ink side 
within an absorber will descend considerably, and an oil level will descend depending on 
[ section / with a head / joint ] the case. 

[0062] If it becomes like this, atmospheric air will be taken in in a recording head, the 
regurgitation will become unstable, and it will keep in the non-regurgitation very much. 
[0063] Moreover, although it does not become such, the internal pressure of an ink feed 
zone may become still larger like the condition of b of drawing 13 exceeding the fixed 
negative pressure decided by pore size of the absorber of the clearance section. This is 
considered that the absorber is in a condition like a model which showed [ although some 
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are compressed with the wall of the negative pressure generating member hold section, ] 
the perimeter by drawing 12 exactly since a wall did not exist in the clearance section and 
it was not compressed, and compressibility was small a little compared with the 
perimeter. 

[0064] This drawing is in the condition which consumed ink from the negative pressure 
generating member hold section to some extent. When ink is further supplied from this 
condition, the pore size of an absorber is R2, R3, and R4. R4 [ largest ] in inside The 
meniscus of a part is R3 and R4. If displacement migration is greatly carried out 
compared with a part and it comes even near the clearance section succeedingly Since the 
meniscus force becomes weaker suddenly, atmospheric air is crowded with a meniscus 
moving even to an ink hold section side, and the meniscus fracturing for the ink hold 
section. At this time, it is R2. A part to R3, and R4 Ink is consumed for a while also from 
a part. Pressure loss **P in the case of migration of the meniscus in this case will become 
comparatively big. 

[0065] However, by the vigor in the case of a return, the meniscus fractured once will 
also be in the high condition of pressure loss as it is for the time being in order to form a 
meniscus in the place again near the original location. 

[0066] And a meniscus is the pore size Rl of the clearance section. Once it repeats the 
same thing and a meniscus is stabilized in the clearance section until it is stabilized into a 
part, it is the pore size Rl of the clearance section. Air bubbles go into the ink hold 
section, and are stabilized until it becomes the decided negative pressure. 
[0067] The condition so far is in the condition of drawing 13 -b, and it is in the condition 
of consuming ink from the both sides of the ink hold section and an absorber. Thus, since 
pressure loss **P at the time of ink supply also becomes large, a regurgitation property 
may get worse and high-speed printing may become difficult, without stabilizing the 
internal pressure in an ink feed zone as mentioned above, if an atmospheric-air 
installation way is not set up. 

[0068] The example of reference was shown in <example 1 of reference> drawin g 5 . 
[0069] In this example of reference, two ribs 61 were formed inside [ negative pressure 
generating member hold section 4 ] the screen rib 5. The rib 61 is formed even [ near the 
clearance section 8 ] from the head-lining part of an ink tank. The part pinched with the 
absorber 3 with Hazama of a rib serves as the atmospheric-air installation way 14. 
[0070] by make it locate above the lower limit B of the screen rib 5 , since the lower limit 
A of this rib 61 only insert the absorber 3 of a rectangular parallelepiped configuration 
into the negative pressure generating member hold section 4 and can cover the clearance 
section 8 with an absorber 3 , it become possible [ consider as the configuration which 
draw the atmospheric air installation way 14 stabilized simply to near the **** of the 
clearance section 8 ] . In addition, the absorber 3 intervenes between the contact of the 
head- lining part of a rib 61, and the atmospheric-air free passage hole 13. 
[0071] Since an ink side and a meniscus as it is quick and shown in drawing 5 were 
formed and exchange of the air bubbles by crisp meniscus fracture and ink was moreover 
performed by ink supply according to printing when printed using this ink tank, it became 
possible to be able to perform now little ink supply of pressure loss, to be stabilized and 
to perform high-speed printing. 

[0072] Other configurations of the atmospheric-air installation way 14 were shown in 
<example 2 of reference> drawing 6 , the rib 61 in the example 1 of reference and the 
same rib 71 were further increased to it, and the number of the atmospheric-air 
installation ways 14 was increased to it, and the rib 71 was formed in it also at head 
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lining of the negative pressure generating member hold section. In addition, the absorber 
3 intervenes between the edge of a rib 71 established in the head- lining part, and the 
atmospheric-air free passage hole 13. 

[0073] It became possible to be stabilized and to secure two or more atmospheric-air 
installation ways 14 from the atmospheric-air free passage opening 13 to near the 
clearance section 8, by this, and it became possible to be able to perform now little ink 
supply of pressure loss, to be stabilized and to perform high-speed printing like an 
example 1 and the example 1 of reference. 

[0074] Moreover, even if it forms the atmospheric-air free passage hole 13 in the location 
distant from the clearance section 8, atmospheric installation becomes possible [ carrying 
out smoothly ]. 

[0075] Other examples of reference were shown in <example 3 of reference> drawing 7 . 
[0076] In this example, like the examples 1 and 2 of reference, although it is forming a 
rib 81 in the screen rib 5 and the atmospheric-air installation way 14 is formed The path 
where the ink 9 which moves to the negative pressure generating member hold section 4 
through the clearance section 8 by constituting a rib 81 asymmetrically to the screen rib 5 
from the ink hold section 6 flows, It passes along the clearance section 8 from the flow of 
the ink 9, and the atmospheric-air installation way 14 generated complementary, and 
there is effectiveness which makes pressure loss for exchange small by making into the 
individual according to independence the path of the flow of the atmospheric air which 
enters into the ink hold section 6 to a center line A, respectively. 
[0077] By carrying out like this, pressure loss **P for exchange of ink and air bubbles 
became abbreviation half. 

[0078] This became possible from the recording head to perform the regurgitation of ink 
stabilized more. 

[0079] Other modifications of a rib 91 are shown in <example 4 of reference> drawing 8 

[0080] In the examples 1-3 of reference, although the upper limit of a rib 91 was 
lengthened even to the wall up side of the negative pressure generating member hold 
section, in this example, it does not lengthen to there but is considering as the short thing. 
[0081] By carrying out like this, with a rib 91, it prevents compressing the upper part of 
an absorber, and the danger that the meniscus force will occur can be prevented in the 
compressed part, and control of negative pressure can be made into what was stabilized 
more. 

[0082] Furthermore, the ink in an absorber is consumed until it shifts to the stable liquid 
ink side in detail from the liquid ink side in the absorber which is the negative pressure 
generating member 3 in the early ink tank by which ink is consumed. Namely, since 
consumption of the ink from an absorber 3 will decrease as a result of consuming ink 
from the ink hold section 6 if the too early vapor-liquid exchange through the 
atmospheric-air installation way 14 is urged, Since the amount of ink which can be 
moved to the negative pressure generating member hold section 4 by the ink from the ink 
hold section 6 is restricted at the time of environmental variations, such as atmospheric- 
pressure fluctuation, the evil in which the buffer effectiveness over the ink leakage of an 
absorber 3 is halved occurs. So, in this example, after ink was consumed to some extent 
in the absorber 3, the atmospheric-air installation way 14 was installed, the liquid ink side 
in an absorber 3 was controlled, and the buffer effectiveness over ink leakage was 
heightened so that atmospheric-air installation might be carried out. 
[0083] In addition, while the liquid ink side level in an absorber 3 becomes possible [ 
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maintaining stably ] to the atmospheric-air installation way 14 neighborhood and the ink 
9 in the ink hold section 6 is consumed, almost fixed negative pressure (water head 
difference) is made generated. Thereby, the negative pressure to a head can be stabilized 
and stability of the regurgitation of the ink from a delivery is carried out. 
[0084] Other examples of reference are shown in <example 5 of reference> drawin g 9 . 
[0085] At this example, the atmospheric-air installation way 14 is formed by establishing 
a slot 100 in a screen rib. 

[0086] Since the strain of the compressibility of the absorber 3 held in the negative 
pressure generating member hold section 4 decreases and it is easy to carry out control of 
negative pressure, it is stabilized and ink can be supplied. 

[0087] Other examples of reference are explained to <example 6 of reference> drawing 
19 . 

[0088] As a configuration, although it is almost the same as the example 5 of reference, a 
different place is that the atmospheric-air installation way 14 has composition from which 
it attached and escaped to the rib lower limit B. 

[0089] The ink in an absorber is consumed until it shifts to the liquid ink side by which 
the height of the upper limit section C of the atmospheric-air installation way 14 was 
stabilized like the examples 4 and 5 of reference from the liquid ink side in the absorber 3 
in the early ink tank by which ink is consumed. Although the ink 9 of the ink hold section 
6 is consumed performing vapor-liquid exchange through the atmospheric-air installation 
way 14 after that, since the atmospheric-air installation way has stuck and fallen out to 
the rib lower limit B, it becomes the behavior which can be considered as a model like 
drawing 20 . 

[0090] A model is used for below and it explains to a detail. 

[0091] If the absorber 3 which is a negative pressure generating member is typically 
expressed from a functional side, it will be considered a capillary tube like drawing 20 , 
and it is thought that the atmospheric-air installation way 14 is connected from the part of 
the upper limit section C to the rib lower limit B, and the atmospheric-air installation way 
14 is again connected with the capillary tube with the part of the upper limit section C to 
the up side. 

[0092] As stated also in advance, the liquid ink side in an absorber 3 has a certain amount 
of height in the early ink tank by which ink is consumed, but gradually, the oil level falls 
and the internal pressure (negative pressure) in the ink feed zone 6 becomes large 
according to it as ink is consumed. 

[0093] And if ink is consumed to the height of the part of the upper limit section C which 
is the upper limit of the atmospheric-air installation way 14, the liquid ink side will form 
the meniscus in the location of D in a capillary tube. Furthermore, if ink is received and 
consumed, a liquid ink side, i.e., a meniscus, will descend again, but if it comes to the 
location of E, since the meniscus force of the liquid ink side in the atmospheric-air 
installation way 14 becomes weaker rapidly, in order to consume the ink in the 
atmospheric-air installation way 14 at a stretch, after that, it will be this location and the 
ink of the ink hold section will come to be consumed. That is, vapor-liquid exchange 
comes to be performed. Therefore, during ink consumption, since [ of the height of the 
upper limit section C ] it is stabilized only in the downward location C, as for the internal 
pressure in the ink feed zone 6, a liquid ink side goes into a stable zone. And if ink supply 
stops, the meniscus in a capillary tube will carry out return stability again from the 
location of E in the location of D. 

[0094] Thus, the liquid ink side in an absorber 3 goes back and forth between D and E 
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until it consumes all the ink of the ink hold section 6. 

[0095] And after that, in order to consume the ink in an absorber 3, again, the internal 
pressure (negative pressure) of the ink feed zone 2 increases, and serves as an ink piece. 
[0096] By the way, since the internal pressure in the ink feed zone 6 is obtained from the 
capillary tube force (that is, an absorber is equivalent to the height which can suck up 
ink) of an absorber 3 as a difference for height of the liquid ink side in an absorber 3, if it 
is considered from it being necessary to the ink feed zone 2 to set up the height of the 
upper limit section C highly, it needs to make pore size of an absorber 3 to some extent 
small. 

[0097] When it is clear and a liquid ink side becomes low from the ink feed zone 2, in 
order that the reason for setting up the height of the upper limit section C highly to the 
ink feed zone 2 may take in atmospheric air and may cause the poor regurgitation, it is for 
preventing it. 

[0098] Moreover, it is not good to make it reverse not much high. That is, it is internal 
pressure change in an ink tank by the environmental variation, and is for the room of the 
buffer at the time of ink overflowing from the ink hold section 6 to an absorber 3 side to 
decrease. Then, the volume of the absorber 3 upper section is set as one half extent of the 
volume of the ink hold section 6 from the height of C. 

[0099] The mechanism which gave [ above-mentioned ] explanation is described still 
more simply. 

[0100] That is, supposing an absorber 3 is a uniform consistency, the internal pressure 
(negative pressure) in the ink feed zone 2 will be decided by the difference of the height 
H2 by which ink is already sucked up from the height of the ink feed zone 2, H1-H2 [ 
i.e., ], from the height HI which can be sucked up from the capillary tube force of an 
absorber 3, i.e., the height of the ink feed zone 2. 

[0101] That is, the force of pulling up the ink of an absorber 3, for example is Hl=60mm, 
and if the height of the part of C of the atmospheric-air installation way 14 is H2=15mm 
from the ink feed zone 2, the internal pressure of an ink feed zone will serve as Hl- 
H2=60mm-15mm, and will serve as 45mmAq(s). 

[0102] Therefore, internal pressure (negative pressure) falls in the linear mostly as ink 9 
is consumed from an absorber 3 the first stage and the height of the oil level falls. 
[0103] If the ink tank of a configuration of having explained above is used, ink supply by 
the stable negative pressure can be performed. 

[0104] Moreover, since the configuration of the ink tank itself was also easily created 
with a mold etc., it became possible [ creating at a low price in large quantities ]. 
[0105] Ink is consumed further. The oil level in an absorber 3 next, to the place of the 
atmospheric-air installation way 14 Namely, since the ink in the atmospheric-air 
installation way 14 stops being able to carry out meniscus maintenance when it comes to 
the place of the upper limit section C (i.e., if a liquid ink side will be in the condition of E 
of dra wing 20 ), It is absorbed at an absorber 3 side, an atmospheric path is formed, 
vapor-liquid exchange by atmospheric-air installation is performed at a stretch, on the 
other hand, an oil level will be in the condition of D because the oil level of an absorber 3 
goes up again in the ink absorbed at the absorber 3 side, and vapor-liquid exchange stops. 
In this condition, all over the atmospheric-air installation way 14, there is no ink and the 
absorber 3 on the atmospheric-air installation way 14 which wrote as a model Fig. has 
already functioned as a valve simply. Here, it has the composition that the negative 
pressure generating member intervened between the upper limit section C of the 
atmospheric-air installation way 14, and the atmospheric-air free passage hole 13. 
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[0106] Therefore, if ink is again consumed in this condition, in order that the oil level of 
an absorber 3 may fall for a while, therefore a valve may open, Since vapor-liquid 
exchange will stop if it comes to the location of D although the oil level of an absorber 3 
goes up according to the capillary tube force of an absorber if vapor-liquid exchange is 
performed at a stretch, the ink by the side of the ink hold section 6 comes to be consumed 
and ink consumption is completed, an oil level will be stabilized in the location. 
[0107] Thus, a liquid ink side is stabilized and can be controlled by the height of the 
atmospheric-air installation way 14, i.e., the height of the upper limit section C, and if it 
adjusts beforehand, the capillary tube force of an absorber 3, i.e., the raising height of 
ink, will become possible [ controlling the internal pressure of the ink feed zone 2 simply 

i. 

[0108] Moreover, in order to hold the ink with which it overflows to an absorber side 
from the ink hold section by change of ** in the ink tank by environmental change, ink 9 
overflows with enlarging, the capillary tube force, i.e., the ink raising height, of an 
absorber, from an ink tank, or it prevents the ink feed zone 2 becoming positive pressure 
by it. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing an example of association with a head 
and an ink tank. 

[Drawing 2] It is the schematic diagram showing other examples of the head concerning 
this invention, and a tank. 

[Drawing 3] It is the schematic diagram showing an example of the tank concerning this 
invention. 

[ Drawin g 4 ] It is the perspective view showing the outline of a recording device. 
[Drawing 5] It is the schematic diagram showing the example of 1 reference of the ink 
tank concerning this invention. 

[Drawing 6] It is the schematic diagram showing other examples of reference of the ink 
tank concerning this invention. 

[ Drawin g 7 ] It is the schematic diagram showing the example of reference of further 
others of the ink tank concerning this invention. 

[Drawin g 8] It is the schematic diagram showing another example of reference of the ink 
tank concerning this invention. 

[Drawing 9] It is the schematic diagram showing still more nearly another example of 
reference of the ink tank concerning this invention. 

[Drawing 10] It is drawing modeling and showing the condition of the ink supply in this 
invention. 

[ Drawing 11 ] It is the property Fig. showing the situation of the internal pressure change 
by the ink feed zone in this invention. 

[Drawing 12] It is drawing modeling and showing the condition of the ink supply in the 
example of a comparison. 

[Drawing 13] It is the property Fig. showing the situation of the internal pressure change 
by the ink feed zone in the example of a comparison. 

[Drawing 14] It is drawing showing the initial state with which ink was filled up in the 
ink tank. 
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[Drawing 15] A gas-liquid interface is drawing showing ****** at the beginning of 
formation. 

[Drawing 16] It is drawing showing near the telophase of ink supply. 

[Drawing 17] It is drawing showing the condition that ink was supplied. 

[ Drawin g 18 ] It is the perspective view showing the gestalt which made four heads one 

and enabled anchoring of an individual tank. 

[Drawing 19] It is the schematic diagram showing still more nearly another example of 
reference of the ink tank concerning this invention. 

[Drawing 20] It is drawing modeling and showing the condition of the ink supply in 

drawing 19 . 
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[0025] mmmmmt. ms^v v&fmtt* 

u -y Voy&mz*>A 5 y^Sft-o-rtai^-y KtcM^> 
5 0 1 6i4fBIJK>y b'cOluffiSr^-v -vr-rs^ 'y7°g|5 

i*F*aa§i-f--6®§i^aT, # -r ^r^mus 0 2 3 sr^v 



-^'Vb— KT\ 5 0 1 9(ii«7'V-K&mrf**-ftl 

iz-^m^mz-thuuxfo <o , *#;^s«5 0 1 sk; 
m^r5r < 1 1 & < , Miaw t, mmm -*s&&z\ t «±v ■> 

d£X'i>%t<\ &tz, 50 12(4. <&B\\BimW)frcr)? J 
*A5 0 2 0i^SitffotSa!iU SSSHE— 

mkh&v ? -yi-wmmcv&ftcDim^&xwmfflMZ 

a yM««t # ?t i: * t U - FX 9 U a- 5 0 0 5 

>r s >- ^'T'lf*^ 4 i a izmfcz nx v ^ . 
[0026] Zx^tixu, *mWco4 yffyfcom 

[00 27] WrtH^BH^SfiitiSrS^v^^ 

[0028] (Awn ia2t=^r«t:-3fc:. >f y??y? 
mum 2 * , ft j±n£gp« 3 jr^ t tz jUE?i£as 

tz4 y? 9 *tmt&jy?i[mm6bfrt>%&. 
[0029] (mimm ( 1 ) ) 12214, ^wm^ y 

7 9y?l \,zA y?y~x.y hSM^v \ i 20 J \Jy?9 

^ffii^-rs i/B-i yvwmi^mx^ti. n&mL$m 
3 izmm Lxj>?iSxvh $mmm*mm-*im%:vm 
iz%r>tib%cvB&iwiwmTh&. i?a4>hmt 

7<nmmz\±4y??y?foa)zi^%m-t&tzmz7 

v ^ 9 (4 i vym \iJ iz X K) A y 9 IR^SP 6 frt, U ^SBSP 
Bt-f y^^-fy -y ^"ffigpi i twfat-fto-r , Ay 

?jRttS56 1 ftj±%^spwiR^gi54 1 mm-tmmm 

8 £M D . mJ±?6£g|5WK§g|S4 fiffiffe^M#3 £■ 
jloT^'3-f yhffit7ftl,z3\$3.t.ti4 y^'Js, -y h 
IBii^'y H 2 0^$fiS„ ititcj; "5RRHSIf8i^h 

{4«w lx\">%>4 y? mmm e co i^gpoE/j tmr l . 
-< y?w&me bn&?%± : ?$ttwmm4 b^mtzBjjm 

J4tS. iaiS#'*^t-S t . ^«J±7JH(4±#SrM(t 
T 0 7$mm Bb4y?*-hV<y ^'SSP 1 1 b <7)ffiI3M 

SP6 tmjE^a5ww^SB4 i:«raoffi7jn*wii§n 

4. >f >?^i'y MB§t4ii4i«ttlff5vm , 9 3RS#i. & 

tz. -i y?Mm&6i*i<0'( y? 9it^ Jy7m.m^6ft 
wiBtftftii^ y 9 9j^H4. im^xmmx^ s 
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[003 1 ] (Kl#Jia ( 2 ) ) ijtfL/^-f V7 9 V 

^i^j-r^^coffim^rtx^^Eii otc^u =t m% 
m&mtfemm < 2 ) . 

[0032] Hi OtfeWC -f y^JK^gff 1 0 6Ji. 
2. 1 03-1. 1 0 3-2KMEf&£S5W3£«£ffi 
*tJ: "5, -f >9 9>7n\^fk&&%^*th. 107 
•y HS#i^ v H t te-&£*vc 0 . «I « W±-f >- ? ? 

[0033] z<7>mu. Ay?w§m>. rnm&mmz 

Ay? S tiWmfr $> . M EflWtf 

mm l wmizffl a l . ia»^ * h ^U7^ xt-^r 

MKb A y?Vmm 1 0 6 flTO«E«It .10 2. 

103-1, 103-2 <D%mmtitm *) warnx* 

0 3-i. i o 3-2(D%mm^>n^\±^tA,Km\L^: 
-r. ^^iR^gp i o efrhA y?m&m&8izffi^-t 

h 1 0 8SrM0i&'»£fiS o -e<7)H'7H y^JRSSJi 0 
6 fcoftfficoii^:^ i 0, 10 2«%If^-X^/X 

ttfUxIfcT. ^A^iSfcLT. Ay?W&W>l 0 6 
ftt^m*^. i^Lti "3 1 0 3- 1 . 1 0 3-2 

ffizmmLfztt, Ay7\m^tm^ Ay?wMm 

0 bfrhA y?i>n'miiiXh<r)X-hh „ 
[0034] -rtcio*>. A y?m&&frt>A y?AQfd 
ft. A y?im&%%itZ> b . Zcnwmft^fctf l o 

x^tkk^t. mstLTA yfw.mmftim'o&t 

xtTctm-^T. A y?ffiS&sc<7)f*i£Ei>. io2cd%sh 
« t J; -> T FJtS^ ft J± t ISS § ti h <r> xfo h . 
[0035] Hi i (i. *|gMW«-f y??y?<F>A y 
7immzmi&ft!±ftA ytimm amm) izmt 

TSEffc-f&at^^i^-CifcS. WJtti (014) 

mz^Lr^^A y^mm^tticoT. imco^m 



<nKmAy?WLwm<nAy9±m (smzm) ^%*h« 
i&as«ftjE^«tTv^ 0 Ayvm* (mm) 

-< >^TS^^^M^M$*L&«S* (HI 5 ) 

ttthbA y7WMmfrt><nA y^imtmt -fy 

jytmteMofomtmrZti&xoiz**). Ay?w. 
mm**>A y7mmzn-c^&fflmm-fecr>[*]E.$: 
im~t& , A y?tfmz?m%iiXA y?wmucoA y 
7t>nmmw?ztixA y^mmrmm^DA y^mmm 
coA y^mm^i&K^^t (Hi 6) . jypw&miz 
±m>tf-mzim$ti . Ay? w^uv^ t ^£i=ss 

jML. -1" > ? JRS3Pl;^ L T v ^ fc^=FtfD >f y 7 ffi 
^SPWJR^SI^ftco >f y ^ ^tBM-T htzthA y?±M (M 

mzm) iw$'±M-t&ftm'H ypmmnfoEtf* 
s $jE%$niz$gfl£?&. mz^ a yrtfffiRzti&tnm 
m-mtwmmoA y?t>mifmm^mit^htK a 
y ? immx *) m&wmr^h t ie^ - y k tzj&um 

teZtiihft&<7>TA y?mten&ftb%:K> (HI 7) . 

Ay?9y? coi^m^'^mt 7 ^^ „ 

[0036] ^wmnmiTit. ies^-y v^ms 

\zm^<r>A y?£A y??y?frt>tiiiliii>-£&ztx\ 

o . nEftsmtimmM y? zw&mfii&mffiiz 

[00 37] liUaefs^^^ ± D . A y?tm 

teZti&tiMz^ ikcomm^A y htffc h z\btPrr 

[0038] wi, iaaaai8ior<ig«fc^LT. 

t. 4y?w&&t.-cmb%*tht&)iiz^ Ay?m&w. 
^nK^t^^^v^mz-t^^x'. Ay^zmmt 

[0039] hi nt^mmmLfz, zcvAyt^y? 
cDAyv&ikiftizteif&ftm-A yfmmaL (mm&) 
izmtxmt-t^m^-^i-^^xh'o . Ay?\m* 
fth^Amx-cT), ^hipmn&t. Ay?mk*'n 

[0040] i^Htcfeits. »mEtf?mE^^M 

-xfix^&am^z^h^mf^tzvmit vtbh i> 

CDX'fo&« 
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[004 1] i~?T. ZCDffij/ttZiH-f&^—XtrXOM 
iff £-tX> s &Mzfti7i$:& i t #*&iS<75;fM y hf* 

[0042] <mmm 1 >a 3 t^nBitcogs 1 onjt^ii 

? * > ? c?MKm±Mtt 3\i^\y^yy * - a*£oi®jk 
foTfo&tK z&mL#3wnE.mi&wwmB4: tow 
At/>iet=, ftj±^gp«a^gP4^u t mum 
k <vmz±mmA$% lAktch m^mm^xa <o . u 

y'& Bb4y??y?8M\it <7)WEffl 8 <?tt®lz 
£X\ *com$&£ LT^*A»14AWr^63g 

^LT, ASuiMn^LTASvtil 

tx. 4>2m&M2<nftmmfe<7>n.mz&tkb. 

H3t^-f-j; y?M*mL#3'PliZ&l£LXl&l& 

Kti.„ -tUT, zmmtzm&k. zw&njy? 
§ <r t * < lx 4 y 7 <r t 

[0043] imsmtz&^xn. MB^mn^M^ 

[0044] ^w%<n4 y 7 9 y 7 l&fix—Ay 

9 i?* >y hmBmW.lzftfc-t&fztblz&eL WiLttf? 
ZtiWm<\co4 ytpyftzzWMLXim-thztW 

v^'^^^-f y?mcr>5mw.4 y?fi~hv •v=Jt. 

tf>#5->f y^-*^3c^- 1- U -y >?£#BtLfcS3*l 

[0045] UlTttZtffli i 0i¥«KiftB^--5 . 

[0 04 6] &?mcr)4 y? ?y7i,z$i^x^ 4y?y" 

4 y^jR^gB6ioswi'j^ 'Js4yvwm7cr>4 y? 
sy^^omxm., m%, ^tm, -? ov^-i^om 

■t&c\ktim£L^\ 

[0047] *mi-c®M-r&%E.mLmt 3 -tn 



s#. wok (Ay?) co&m&t/h^fr^mmizttLx 

h4 y?Z&M~t&m?i*^Z> i>cDXhtil$MMtk%i 

eom>mmmx*zz>« man. mm&mmzm^tzm 

*—J±%:k'cQX7t?yiJiim£ LV>„ 7^-— A<7)« 

■^fcrti , ? * - j^mmmzmwc?) t % h x. o i>z 

Lxmz^immitmmLtz^izte, tmtzz&im 
m&miL. Aytm^mtzit, mmmzmmm 

4. ttz. yfy'^vhimgiS.izttmLfz'i y 

?tr—bV -y y~ZMm-tZ>fz!!b^ti<,zmtfz^7Lmg.cr> 
-fc;MR ( l-f ^-f-^O^yLs^R) ^7t-AM 

mm^miz^ -yht. ns^.smwsm 4 cfsisf 

[0 048] ( >f y^ ^x -y MS«^BWC'^igii^ 

it) mm%co4 y?w.mM6$:w^4 y? 0 -y 

nii^EfiT) izMLxte. 4 yyi&^fflcD^nmmz 
(4y?mmhfo&) , -i y7M®36izmi?L 

$k4y?9 y?<?)!?^<7)4 y^mtL^^tm^h 
h. LirLfttft,, *8fflco4 yft-hV -^Jlzti^ 

Til &mM&$ft&mmimi<zmttzmmm4 y?w 
mme^mmmm (m^xn^nu y 

tztt^is-tLw ^Miia?Li 3^tasfiS{±, 

3 tf>» >- ^ WMtL Jyg^fyh 

izhh comft lv ^ t tz . A^,aa?L 1 3 comm/m 
^z%ki±4y7<7)m^^m.Lxtimizt£.}$[~t 

[0049] (4 y? Ji—v v -/ 'Jm^mm a y? 

J) - h V -v 'Jm^Mfi^zti HTIi, y'H'fyhMP 
S^t^'ML^. y-/WJ:LT(l ^S^IftfcU 

J T-W*itffl^-I>ii:^itv^ 4y?Ji-hV-yy~ 
k°Xim-t& ZkizX -9 T^Wtt ^±ff h t\ k &£. *) W- 
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[0050] &?z. AypA—hV viSfy&coA 

nffi$> h ^(±. tn&j&fr $> ^M^x^nm-t %> tz 

[0051] ±aco x o ^mmmimtR-t^zb izx 
->X. ^y^*-by7yfMSIi, >-:^ ? ii;f^:5r 
[00 52] (KJ&firSc) >f^*-b U -y ^"*#:«f4 
A y? ! Jx. >y hflH y^^M^^j: d&W 

h IT «y i^'SgP 1 1 SPfl-i: ^cO±g|5g|S 

E3&m3 AtiL ^y^*-hU7 ^jgas 1 1 m 
tit ^cr>±mm j jf^mm lx jy?*r-hvv s^ttS: 

— Mi v ^hSB*> S - b l> (^t, A y? 

*3t, iM.iy-jvmtab^mm^m-^z-thtz 
wzm^£5%tim£mi-&zbt>w£L\ / \ set, >r 

y?*-N'J >y ^^hffit^^t'^SalSrSfif i i; 
tff-f >±il£ U\ 

[ 0 0 5 3 ] -f yfcoffl&tiZte. MERXftSJ^^-ftl 

>7jfcmn%mf& z b\m^A y?*- v ir 

[00 54] -r ^ HJ -y S^ffi * 
^Bj60«SH*»63JSiiftt- 4 Z b =5: < %m(D$m&ft dZb 

& „ 

[00 5 5] (^CDifc) J;A (fi—t-O 

[0 0 5 6] LTttffl3;ft.a*&£\ *#: 

[00 57] $.tz. Wo S?t>^l*\ HI 3 
4-5<^K7 — i^b^-oXm^ttfztm^- 
Bk (7'^'y^) la, C (>-7">") 1 
b % M (v-fe'y^) 1 c, Y (-fin-) 1 dc04feO 
3cm-f y7-?y9*1fe&ZikXffl&%ftoA ^y*i7 

[0 0 58] <Jt«M><IiT. *HttMttitt4Jtl« 



#!£-f y? *>?<nA vtmmtetofthnEtfA y? 
immzmtxmt-t&nT^^tf^-t* 

[00 59 ] Z\cDA>7?y7mzte, ^c^M#AES 

[00 60] MJJCDttffiTli. El 1 40i o {zA >7W. 
®3ft>,zl,±A yffmiZJtm^iifzW&Tfc *) , ftffifi 

±aj«jR^85i*i 1 1 . h h mstcD a > 9 wftrnztix v ^ 

■6. -<y^ffi*&**S6*5i:, fi£E 

ffl^J] b A >7 SMb co?mJ±b crj^y yx l/z X r> XA 

yfm&u^mt^Lx^&tiK a yrffl&tmts 

iz-oti, A y^±MtmTLX^<t:ib, fWBStdJ 
LX. {SS"M!Wtcmffi^tM±LT^<. I13«a« 

^ffifc^rs. -co^i. a yfrnifeizw-ox. Ay ?m. 

zti&WMz^^^b , a y?mi&m<r)n}±i,±b~A,b~ 
~>x Lt. 5 « 

[00 6 1 ] ^LT. WM^X'CO^—X^Xim^tl 
mWikft-CcDA y?Wl±. *«5:0 
TBULiV\ ii^tio-Cfi^-y Fh«y 3 ^y> 

gpj; 0 hmm^r^Lx t* 3 „ 

[0062] ; 3 2:& i: , IB»^ K|*K=^* t 
4 d „ 

[00 63] t7t. o^fe^r^srt. Ay? 
fflffieyftmmi 3 cob coim^x 5 iz, p^«^© 

nx \, ^ ^zib. ^commiztt^xitmm^^i^ v * 

fztb^ ibid b'M 1 2 Lfctf;^± 5 Zc 

[0064] zcoma. fc&mm. nm^mtumsa 
frtiAy? ^fmxmmx'h %> . >r (nwAt^ . mz 
Ay?*m&thb, ®JKf*«o#r-!MXj&*R 2 , r 

3 . R 4 «tf-S^?^R 4 <50gB^<7)^— ^^fX^R 

raa5«3fi< ciT3fe«. b , mzx-z.%z.^tfm£hfz 
ib. a ytwmmmiztxs-xzxfimMLx, 
j< -x%xt>mm-f& z\bx\ ±m*A ypws-mzb 
^t.tih. zcomizit. r 2 com-ftfrhtzifxni; 
<, r 3 s r 4 <offlfrfrt>i>'jpL4 y?tfffift#ti&. 

±%%hcDb%&„ 

[00 6 5] L^L^:**^, — tSMMLtz^ 
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[0066] fit, X—XXXiffltSl&ntfTVJX 

Ri e>m-iz&fet&&?^ mnz^tzmML. - 

[0067] <r <r t T&w&tfm 1 3 - b ^^JT* 

xv^ ymx°fo h „ Miit, Af» AK^isse $ a 

[0068] <##$J 1 >I2 5 ##MSr^L/S „ 
[0 0 6 9] *##^JtC^^Tii. ^^T'J/SOl 

wmLWftwmn a mmz . 2 #0 y -r e 1 fctstnt „ 
U 7'6 1 li>f ^>-^^#gp^^PtraM8^i£^ 
t 4 T-i>7t -a x m s 1 tiT u & 0 vycomt wmk 3 t- 

[0 0 7 0] iOU7'6 1 «TffiA{i. OV^TU7'5 

^ftffmcOPKiKft 3 £MJ±fi±3l$WK^SS4 rttcff At~ 
■S £"ftT\ fflSSH 8 £®iR* 3 T^-lM, d b ^"C"£ 
(8f#tC3&>oSS L AM«Ai& 1 4 £ PMUSP 8 

U 7"6 1 cDA^S^^iih AMitjiTL 1 3 i: tf>|3ii±, 
PRK#:3^ftLTV^ 0 

[007 1 ] Z\<F>A %m\iX . Ep^Srfr-^ 

[0072] 2 >@ 6 AM»Aff# 1 4 aim 

<?m$L^L . ##0! 1 tcfc ftS U 7'6 1 J: mMcO U 7' 
7 1&I5t^»LT, AM^ASH 4^Sc£±«L-t. ?&» 

M?L 1 3 t OiafcrtiflRJEflc 3 *^4LT ^£ . 
[0 0 7 3] iixtioT. «*«AM»Aff# 1 4 £ A 

izt ammt* o . uttM i . i mm. 

t T a i i: s&s^T«E i: £■ o tz , 
[0074] 4^ AfuS»?Ll 3 £BtPBlgB8j&^gtfX 

[0075] 3 > 07 ffi<5D###J2riri L 



[00 76 ] *^J^J(CfcV^Tii. K 2 t 111 

vfcT >J 7' 5 'J 7" 8 1 CI 1 1\ AM* 

AKi4Jiiut^i.«t*§*\ try 8 i Srov^ 
tz^M-t&J y7 9<7)ifrfi&m$&b . ^-«>f y^9cog£ 

tit mmmz^^th , am*as§ i 4 ^mma §■ 
MoT. >f >^jR^SR6tcAoaoAm^ii^af# 

4. 

[00 77 ] ;-3«;i;t\ J >7bM&<7>XtlWt 

[0 0 78] ifLKiO. iE^K-y h**^i ^S^L 
/t. 4>7<7W±\ti%fsdc\biMmb%:^fz. 

[0079] <##M4 >i8i: . y 7" 9 1 cr>m<rm& 

[0080] 1 — 3Tli, U 7"9 1 <7)iiS£. ft 

*H»JT-«±. ■tZtXim^'fM^h^b tTV^. 
[0081] 'J 7"9 1 Ciot, ©a 

[0082] Ht'PL < (i. y ?#*T»S*LSWSI<7> 
>f y^^v^tfttSttS, MJ±^gF«3t"^-S»DSJR#; 

Am*AJe«14*aL/s¥^&"SM^3c^ffi-r 

f>K mj±^±a5WiR§gP4 ^hc\b imm^A 

tiXfrt>. *5m*jl s 2ti& AM«AS& 1 4 £■ 
[0083] MIX, A^WAE 1 4ffififc:iBUtSi#:3 ^ 

[0084] <#tM5>i9c. ma)^m^7P-t. 

[0085] 3^U*15!T(i, A^*Afi& 14*. ovtf> 

r y 1 0 0 sri^t-g. i b xmm-h . 

[0086] ftJE^±aWJR^aJ4 ftttK^-r-g>©iRfr 
3 ^Effi^^tA-r'^-i^-^r < h tdsb . ft£Eco 3 v V u 
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[0087] <##f?iJ6 >H 1 9 tffi<7)##M^I^-f- 
[0089] ###iJ4 , 5 h |3H$fc:, >f y?^TSS£:fl 

m K>th . xmm a» i 4 <z>±sggi5 c w $ vtz^ 

y 9 tmizmrt h & XU , ®IR#;*« >f y 9 ZmZtt 
£ i 3 £ LT , ^-^ati^WAB 1 4 & MLTSutX 
8! £ ff V vS: j&* 4, , >f y ? iR^gp 6 <?D 4 > ? 9 £r ? i IK LT 

[0090] aTttrfozm^x. mfflizwmt&. 
[0091] n.f±%±MtfTt>&w.wm zmmfrt* 

^*Ai® 1 4 ii±SSPC eoafrfl* , 0 7TSB 4 T« 
-?X&*). AM»ABl4(i. ±*SgSBCWgR4h6^±« 

[0 0 9 2] ftlzh^fzXolz. mifo3*<?>4 y? 
SSBti. -f *ffllJ?M y??y? *x 

[ 0 0 9 3 ] * LT. *S8MJ& 1 4tf)_hST;£>& . ± 
SfSaJCoSPiJ-oiSSi-C, -f y ? ^ift'S Zti&t. Ay 

s . - rmzttz, t . bim y?mm 

b. AM>»AB£i 4tp<o4 y?ffiffi<?>X—z>#xjji5M 
JfttHS -&fc*3U*AJf& 1 4 *<0>f ^jWrKf 

Mx^^f^tL^ ±acii., ±->t, Ay?t&w<? 
JSffi**±SBap c s $ ofc-f j& >T^{iS c t 

ss&r y^immex^mmmmizx 
h<r>x*$>h. ^lx, jy-rimitfWitthk, 

[0 0 94] ZCDXolZ, -f y^JR^g|560^ yi?^^: 
[0095] fU, ^^>mWMW3^^y^^m 
[0 0 9 6] bZ?>X\ ■4y?ffl&&6£:teif&i*imZ 



4 y7ffi.mc0ft£ft(7)mbLXnt>ti&fzbb, iiSffiSPC 

comm. ^y^{m32i i zMLx, »<s^-5'is 

[00 97] imBCcr^ZZJ y^m^2lzMLX 

y?i6ffiti s 1&<%:&k. ^MimU'tiotttffi 
TO 5 5 1 § m Z -T -^ix Sr BEF±-T S » X S> h . 
[0098] &tz, i l 9W<t-^i:^< : SrV^ 

T\ y ^ 6 j&* & ®IR* 3 fll^-f ^ 9 tffo^tifz 
^77t O^tfiA^-^r < =5: S fzUbX'h h „ ZZX'C 
<r)m^t^lcom.m.^3Ucr>mm.\t, Ay^BMBeco 

%m.<n*Hfrnmzw& lx \ ^ . 
[0099] itmmLfz^x-XM.zm.izmmzm^ 

[0100] -t^h-h, m.Wfa3tf—M%:ffi%.Xfc&b 
-ttb. 4 y?mffi2l,zt$i-t&ftE (ME) »i, ©IK 

v^±trs;i:3& s, r#sflf$H 1 3&»^>, >f y?&m$2co 

it S 3&» is -r Xlz -i y 9 im v ">±tf <b ^x"C ^ h © S h 2 so 

nt-^^^ h ! - h 2 1 «t xm% h <nxfo & . 

[0101] Wx.tf®JR*3«>f 

±tf S^^'H! = 6 0mmt. A 2 fyt> ±M 

mAS&l 4tOC<5Dg|5^(7)ft$^H 2 = 1 5mmtl.il 
H\ -f>'^fit^gKcOP ( gffi±H 1 -H 2 = 6 0mm-l 5m 
mt^'94 5mmAq fc=5:S<7)T#>'S> „ 
[0102] iotftlll fflUR*3*^-f 9**iH 

[0103] likiimLfzm&co-i y^^y^zm^fL 
s. 

[0104] ^ a^T- 
mmtzfttfL-tt z\ b^x^ &fztf>±mz%r< itm-h z. 

[0105] ^tset-f y^^fi*$^l©lR#:3 t^CM 

mvxmmAS&iieomtx, -r%ib*>im&c<?>m& 
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